BOOKS  RECENTLY  PUBLISHED 


BY 


J.  MAWMAN, 

No.  39,  LUDGATE-STKEET,  LONDON. 

REMAINS  OF  THE  LATE  JOHN  TWEDDELL, 

Fellow  of  TriniXy-College,  Cambridge. 
Eemg  a  Selection  of  his  Letters,  written  from  various  Parts  of  the  Continent ;  together 
with  a  Republication  of  his  PROLUSIONES  JUVENILES ;  to  which  is  subjoined,  an 
Appendix,  containing  some  Account  of  the  Author's  Journal,  MSS.  CollectioaSj  Draw- 
ings, &G.  and  of  their  extraordinary  Disappearance. 

Prefixed  is  a  brief  Biographical  Memoir,  by  the  Editor, 
The  Rev.  ROBERT  TV/EDDELL,  A.M. 

"  Pause  on  the  tomb  of  him  who  sleeps  within, 
Fancy's  fond  hope  and  Learning's  fav'rite  child, 
Accomplish'd  Tweddell  !"  Hay  garth's  Grea-e. 

One  large  volume,  4to.  illustrated  with  Plates,  Maps,  &c.  price  31.  3s.  boards. 


A  LITERARY  HISTORY 


Coiaprelieiiding  an  Account  of  the  State  of  Learning,  from  the  close  of  the  Helga  of 
Augustus,  to  its  Revival  in  the  Fifteenth  Ceiiturj'-, 

By  the  Rev.  JOSEPH  BERINGTON. 

Neatly  printed  in  one  large  volume  (427  pages)  4to.  price  2Z.  2s.  boards. 


The  value  of  this  work  will  be  found  to 
be  greatly  increased  by  the  addition  of 
Two  Appendixes:  tlie  First  of  which 
exhibits  a  concise  but  perspicuous  view  of 
the  Learning  of  the  Greeks,  from  the  sixth 
century  to  the  Capture  of  Constantinople 
by  the  Turks  in  1453 ;  whilst  the  Second 


pi'esents  a  brief  but  luminous  Sketch  of  the 
literary  and  scientific  History  of  the  y'ira- 
bians.  Both  these  Appendixes  are  replete 
v/ith  many  curious  particulars;  and  to  the 
English  reader,  they  will  recommend  them- 
selves at  once  by  their  novelty  and  their 
interest. 


A  CLASSICAL  TOUR  THROUGH  ITALY. 

"  Hizc  est  Italia  dm  sacra,  k<K  gentes  ejus,  h(zc  appida  populorum." 

Plin.  Nat.  Hist.  hi.  20. 
By  the  Rev.  JOHN  CHETWODE  EUSTACE. 

Third  Edition,  revised  and  enlarged.  Elegantly  printed  in  4  vols.  8vo.  illustrated  with  a  Map 
of  Italy,  ten  engraved  Flans  of  Churches,  and  Index,  price  31.  boards. 

The  sam'e  Book,  in  2  vols.  4to.  price  51.  5s.  boards. 


In  this  new  Edition,  tlie  Publisher 
has  endeavoured,  by  the  addition  of  a 
large,  accurate,  and  finely  engraved  Map 
of  Italy,  and  by  particular  attention  to  the 
paper  and  type,  to  do  justice  to  a  work 
vvhlcli  the  public  has  received  with  such 
uncommon  partiality.- 

llie  Map,  two  Plates,  with  the  additional 
matter  contained  in  this  Edition,  may  be 


hsd  by  the  purchasers  of  the  pre\'ious  one, 
price  5s. 

The  MAP  of  ITALY,  by  Zannoni, 
price  5s. 

Mr.  EUSTACE'S  LETTER  from  PA- 
RIS  to  GEORGE  PETRE,  Esq.  The 
Tenth  Edition,  (jvo.  4s. 


Books  published  by  J.  Mawman,  39,'  Ludgate- street. 


A  TREATISE 

o!\  the  WEALTH,  POWER,  and  RE- 
;^URCES  of  the  BRI'I  ISH  EMPIRE, 
in  every  Part  of  the  World ;  a  general 
View  of  thr  \^alue  of  the  Lai  ded  and 
other  Property,  in  the  United  Kingdom, 
and  in  all  Colonies  and  Dependencies 
of  the  Crown,  including  the  East  Indies ; 
the  Annual  Income  arising  trom  Agri- 
culture, Mines,  Minerals,  Inland  Trade, 
Foreign  Commerce,  Navigation,  and  Fish- 
eries; a  Historical  Account  of  the  Public 
^Revenue,  from  the  earliest  periods ;  a  ge- 
neral View  of  the  National  Income  and 
Expenditure  during  the  Reign  of  George 
III. ;  with  the  Rise,  Progress,  and  present 
state  of  the  Fundhig  System ;  and  ihe  Re- 
duction of  the  National  Debt ;  a  Historical 
View  of  the  Coloni<  s  and  Dependencies  of 
the  Crown,  from  their  first  Estab'ishnient, 
ilicluding  the  Countries  under  the  Ma- 
uagement  of  the  East-India  Company ; 
with  Observations  on  ihe  National  Re- 
sources for  the  beneficial  Employment  of  a 
redundant  Population.  The  whdle  ilus- 
trated  by  copious  statistical  Tables. 

By  P.  CoiQVHOTTN,  I  .L  D. 
The  Second  Edition,  revised  and  en- 
larged.   Royal  4to.  price  2L  2s.  boards 

A  MEMORIAL, 

oSered  to  her  Royal  Highness  the  PRIN- 
CESS SOPHIA,  Electress  and  Duchess 
Dowager  of  Hanover;  containing  a  De- 
lineation of  the  Constitution  and  Policy  of 
England ;  with  Anecdotes  concerning  re- 
markable Persons  of  that  Time.  Now  first 
published,  by  Permission  of  his  Royal 
ilighness  the  Prince  Regent,  according  to 
the  Original  in  the  Royal  Library  at  Ha- 
nover. 

By  Gilbert  Burnet,  Bishop  of  Salisbury. 

To  which  are  added.  Letters  from 
Burnet  and  Leibnitz,  and  Fac-Similes 
of  the  Hand  Writing  of  these  mo  distin- 
guished Men.  Handsomely  printed  in 
Svo,  price  6s.  in  boards,  and  royal  8vo, 
10s.  6d. 

THE  PRESENT  STATE 

of  TURKEY;  or  a  Description  of  the  Po- 
litical, Civil,  and  Religious  Constitution, 
Government,  and  Laws  of  the  Ottoman 
Empire. 

By  Thomas  Thoenton,  Esq. 

To  render  this  work  more  complete,  a 
most  accurate  Map  is  inserted  of  the  Turk- 
ish Empire  as  well  as  a  Flan  of  Constan- 
tinople, both  beautifully  engraved,  and 
carefeUy  composed  from  the  most  authen- 
tic Materials.  ITie  Second  Edition,  in 
two  vols.  8vo,  price  11.  1#,  bo«rds. 


AN  HTSTORTCAL  VIEW 

of  the  ENGLISH  GOVERNMENT, 
from  the  Settlem-ent  of  the  Saxons  in  Bri- 
tain to  the  present  Time ;  with  some  Dis- 
sertations connected  with  the  History  of 
the  Government. 

By  John  Mit  lap,  Professor  of  Law  in 
the  University  of  Glasgow. 

A  new  Edition,  4  vols.  Hvo,  11. 16s.  bds. 

THE  HISTORY 
of  the  HEL^'ETIC  ^  EFUBLICS.  By 
Framcis  Habe  Naytor,  Esq. 
Four  vols.  8vo,  price  IZ.  16«.  in  boards. 

THE  HISTORY  of  FRANCE, 

under  the  Kings  of  the  Race  Valois, 
from  the  Accession  of  Charles  the  Fifth,  in 
136  to  the  Death  of  Charles  the  NintJi, 
in  15f4. 

By  Sir  Nathaniel  W.  Wraxall,  Bart. 

The  Third  Edition,  with  very  consider- 
able Augmentations.   Two  vols.  8vo,  16*» 

boards. 

A  TOUR 

through  the  WESTERN,  SOUTHERN, 
and  INTERIOR  PROVINCES  of 
FRANCE,  in  the  Years  1775  and  1776. 
By  Sir  N.  W.  Wraxall,  Bart. 

Third  Edition,  corrected  and  augmented, 
price  4s.  boards. 

TOMB  OF  ALEXANDER. 

A  Dissertation  on  the  Sarcophagus  brought 
from  Alexandria,  and  now  in  the  British 
Museum. 

By  Edw^ard  Daniel  CLAiiiiE,  LL.D. 

Handsomely  printed  in  4to,  with  five 
beautiful  Plates,  by  Medland,  18s.  bds. 

ESSAYS 

on  the  PICTURESQUE,  as  compared 
with  the  Sublime  and  Beautiful;  and  on 
the  Use  of  studying  Pictures,  for  the  pur- 
pose of  improving  Real  Landscape. 

By  UvEDALE  Price,  Esq. 

Neatly  printed,  a  new  Edition,  with 
considerable  Additions  and  Improvements, 
in  3  vols,  8vo,  price  1/.  7s.  boards, 

THE  SPIRIT 

of  the  BRITISH  ESSAYISTS ;  comprising 
all  the  most  valuable  Papers  on  every  Sub- 
ject of  Life  and  Manners,  selected  from 
the  Tarler,  Spectator,  Guardian,  P^^ambler. 
World,  MiiTor,  Lounger,  &c.  &c.  In  4 
vols.  I'^KJO,  price  1.'.  br?5.rd,?. 


Books  published  by  J.  Mawman,  39,  Ludgate-street, 


CHARACTERS 

«f  the  late  CHARLES  JAMES  FOX,  se- 
ffxted,  -Aiid  ia  part  written,  ny  Philopa- 
xRis  V ARVicENsrs.  With  Notes  by  the 
Editor,  in  -^  vols.  8vo,  price  20a.  bds. 

MEMOIRS 

of  the  LIFE  and  WRITINGS  of  Sir 
PHILIP  SIDNEY. 

By  Thom  .  s  ZoucH,  D.D.  F.L.S.  Pre- 
bendary of  Durham. 

"  Nor  love  thy  Hie,  nor  hate;  but  what 
thoii  liv'st" 

"  Live  well ;  how  long  or  short,  permit  to 
Heav'n ! "  Milton. 

Handsomely  printed  in  demy  4to,  and  a 
lane  portrait  of  Sir  Philip  Sidncj,  beautl- 

Miy  engraved  bj  C.  Warren,  price  11.  5s. 
Iboards, 

ACADEMIC  EDITION  OF 

ROBINSON  CRUSOE. 

A  New  Edition  of  tliat  Instructive  Story, 
generally  adapted  to  the  purpjse  of  Aca- 
demical Instruction,  and  pecuharly  so  for 
fee  Use  oi  young  Sea  Officers;  being  en- 
riched with  Explanatory  and  Scientific 
Notes.  By  the  Hydrographer  of  the  Naval 
Chronicle. 

This  Edition  is  embellished  with  a  Mer 
eator's  Chart  of  those  parts  ot  the  world 
▼isited  by  Robinson  Crusoe,  exhibiting  his 
ti'ack  caretully  marked,  with  two  Charts  of 
the  coast  of  China,  and  with  37  picturesque 
Engravings  on  Wood,  by  Nisbett,  and 
John  Berryman.  It  is  above  all  distin- 
guishabie  tirom  every  fomier  Edition  of  the 
same  work,  by  the  addition  of  a  copious 
Index.  Price  1/.  Is.  boards,  <iemy  8vo; 
and  royal  paper,  hot-pressed,  price  21.  2s. 

THE  HISTORY 

•f  BARBADOS,  from  the  First  Discovery 
©f  the  Island,  in  the  Year  1605,  till  the  Ac- 
cession of  Lord  Seaiorth,  1801. 

By  J(  HN  POYER. 

Neatly  printed,  in  1  large  4to  volume, 
1/.  lis.  6d.  bds. 

TOURS  IN  WALES. 

By  Thomas  Pennant,  Esq.  With  Notes 
and  Plates.  A  new  Edition,  3  vols.  8vo, 
Ji.  5s.  boards;  and  royal  paper,  3/.  13s. 
6tU  boards. 

THE  JOURNEY 

from  CHESTER  to  LONDON.  By 

Thomas  Pennant,  Esq. 
Embellished  with  Plates,  8vo,  15s.  boards ; 
and  royal  paper,  il  Is.  boards. 


THE  PLAYS 

of  PHILIP  MASSInGER,  with  Njt«s 
Critical  and  Explanatory. 

By  W.  GiFFORD,  Esq. 

Haud  tamen  invldeas  vaii  quern  pulpta 
pascunt." 

Second  Edit.  4  vols.  8vo,  21. 6d.  M%. 

THE  WORKS 
of  BEAUMONT  and  FLETCHER,  wiik 
an  Introduci  ion  and  explanatory  Notes. 

By  Henry  Weber,  Esq. 

14  vols.  8vo,  Ql  8s.  bds. 

THE  WORKS 
of  THOMAS  OTWAY,  consisting  of  hl$ 
Plays,  Poems,  and  Letters,  with  a  Sketch 
of  his  Lite,  enlarged  from  that  written  fcy 
Dr.  Johnson. 

2  vols.  8vo,  11.  4s.  bds. 

JUNIUS: 

including  Letters  by  the  same  Writer,  mj- 
der  other  Signatures  (now  first  collected); 
to  which  are  added  his  confidential  Cor- 
responaence  with  Mr.  Wilkes,  and  his 
private  Letters  addressed  to  Mr.  H.  S. 
Woodfall.  With  a  preliminary  Essay, 
Notes,  Fac-similes,  &c. 

"  Stat  nominis  wmfcro." 

3  vols.  8vo,       2s.  bds.  and  royal  papei", 
31.  3s.  bds. 

COLLINS'S  PEERAGE 

of  ENGLAND;  Genealogical,  BiograpM^ 
cal,  and  Historical.    Greatly  augmented, 
and  continued  to  the  present  Time. 
By  Sir  Egerton  Brydges,  Bart.  K.I. 
In  9  vols.  8vo,  91.  9s.  bds. 

AN  HISTORICAL 

and  Critical  Account  of  the  Lives  and 
Writmgs  of  James  I.  and  Charles  I.;  and 
of  the  Lives  of  Oliver  Cromwell  and  Charles 
IL  after  the  Manner  of  Mr.  Bayle.  From 
original  Writers  and  State  Papers. 

By  William  Harris. 
A  new  Edition,  with  a  Life  of  the  Author, 
a  general  Index,  &c.  5  vols.  8vo.  31.  bds. 

THE  WORKS 
of  Sir  Wm.  temple,  Bart,  complete, 
To  which  is  prehxed  the  Lite  and  Character 
of  the  Autlior,  considerably  enlarged. 
New  EditiojJ,  4  vols.  8vo,  91. 13s.  6d.  bds. 


Sooks  published  by  J.  Mav/man,  39,  Ludgate-sh-eet 


SOPHOCLIS  TRAGCEDL^ 

SEPTEM;  cum  versione  Latina  et  Notis. 
Ex  ediiione  R.  F.  P.  Brunck,  ^  vols.  8vOj 
1^.  4s.  bds. 

LUCRETII  CARI  DE  RE- 

KUM  NAl'URA,  cmk  G.  Wakefield,  4 
vols.  8vo.    Giasg.  1813,  3/.  3s.  bds. 

LUCRETII  CARI,  Chart. 
Max.  bds.  1813,  ib.  61. 

S(  HLEUSNERI  LEXICON, 

Sr.  et  Lat.  in  Nov.  Test,  recens.  Jacobus 
Smith,  S.T.P.  Joannes  Strauchon,  et  Ada- 
laus  Dickinson,  g  very  thick  vols,  with 
titles  lor  4,  8vo.  Edinb.  1814.  31.  3s. 

^  SCHLEUSNERI  LEXICON, 

Chart.  Max.  2  vei-y  thick  vols,  with  titles 
sor  4,  8vo.  Edinb.  1814.  61. 

HOOGEVEEN  DICTIONA- 

mUM  ANALOGICUM  GTiJEC^^,  cum 
Cattierr  Gazophylacium  Grajcorum.  1  vol. 
4to,  Camb.  1810.  1/.  15s. 

CATTIERI  GAZOPHYLA- 
CIUM  GRACOEUM.  One  thin  vol. 
4to.  1810,  5s. 

SANXAY'S  LEXICON  ARIS- 
TOPHAINICUM  Graico-Ang.  8vo. 
Oxon.  1811,  9s.  boards. 

idem,  large  paper,  ib.  1811,  15s.  bds. 

MUSEUM  CRITICUM5  or, 

Cambridge  Classical  Researches,  Nos.  1  to 
5,  6to.  sd.  11.  5s.  Camb.  1813—1815. 


PROLUSIONES  JUVE- 
NILES, pra;miis  Academicis  dignatae. 
Auctore  Joanne  Tweddell,  A.B.  Trin.  ColJ. 
Cant.  Soc.  London,  1793,  8vo.  7s. 

PINDARI  CARMINAj  cum 
versione  Latina  et  Notis.  A  Chr.  Gottl. 
Heyne,  8vo  12s.  boards. 

XENOPHONTIS  MEMORA- 
BILIUM,  Lib.  IV.  usque  ad  Lib.  III. 
Cap.  VI.  Interp.  Nova  donavit,  et  varr. 
lectt.  Auxits.  Guiielmus  Benwell,  M.A. 
8vo.  9s.  and  with  notes  15s.  boards. 

M.TULLII  CICERONIS  DE 

OFFICIIS  Libri  Tres,  ex  Recensione 
Jo.  Mich.  et.  Jac.  Frid.  Heusingeroruin. 
Patrui  Majoris  et  Patris  sui  Aniniadversi- 
ones  Scholai  ura  Usibus  acconiniodavit  Con- 
radus  Heusinger.  In  a  large  vol.  12nio, 
5s.  6d.  boards. 

P.  VIRGILIUS  MARO  IN 

USUM  SCHOLARUM.  Ex  Editione 
Chr  Gottl.  Heynii.  Ivdl.  8vo.  9s.  boards. 

The  same  Book,  on  fine  paper,  12s.  bds. 
and  on  royal  paper  16s.  boards. 

A  LATIN  and  ENGLISH  VO- 
CABULARY, for  the  use  of  Schools.  By 
John  Jones,  Author  of  the  Latin  and 
Greek  Grammars 

A  GRAMMAR  of  the  LATIN 
TONGUE.  By  the  Same,  12mo.  3$, 
bound. 


SUPERIOR  BOOKS  FOR 
EVENING  AMUSEMENTS  3 

©r,  The  Beauties  of  the  Heavens  displayed ; 
in  which  the  striking  Appearances  to  be 
observed  in  various  Evenings  during  the 
Year  1815,  are  described. 

By  William  Trend,  Esq.  M.A. 
Actuary  of  the  Rock  Life  Assurance  Com- 
pany, and  late  Fellow  of  Jesus  College, 
Cambridge.    Docendo  Disco. 
In  this  volume  the  path  of  the  newly- 
discovered  planet  Ceres  is  laid  down,  both 
for  the  general  and  the  scientific  observer. 
Mid  some   remarkable  circumstances  at- 
tending the  planets  Ceres  and  Pallas,  dis- 
tinguishing them  from  all  the  other  known 
planets  in  our  system,  and  calculated  to 
wilarge  our  ideas  respecting  it,  are  pointed 
oot.    Useful  directions  are  also  given  for 
those  observers  who  may  have  the  oppor- 
tunity of  witnessing  the  approaching  Tran- 
sit of  Me#cury  over  the  Sun's  disc. 
Price  3s.  boards. 


THE  USE  OF  SCHOOLS. 
EVENING  AMUSEMENTS 

for  the  preceding  Years  1804,  5,  6,  7,  8, 
9,  10,  11,  12,  13,  and  14,  may  also  be 
had,  price  3s.  each 

TANGIBLE  ARITHMETIC 

or.  The  Art  of  Numbering  made  Easy,  by 
Means  of  an  Arithmetical  Toy,  which  wiH 
express  any  number  up  to  16,660,665, 
and  with  which,  by  moving  a  few  balls,  a 
great  variety  of  operations  in  Arithmeti* 
may  be  performed.  Intended  to  assist 
Mothers  and  Teachers  in  the  Instruction 
of  Children. 

By  William  Fhend,  Esq. 
Price  7s.  6d.  boards. 

GEOGRAPHY  and  HISTO- 
RY ;  selected  by  a  Lady  ior  the  Use  of 
her  own  Children :  to  which  is  now  added, 
a  short  Introduction  to  ancient  Geography  j 
also  a  Description  of  the  Solar  System. 
The  Tenth  Edition.  13mo.  4».  6d,  bound. 


Books  published  by  J.  Mawman,  39,  Ludgate-street. 


A  NEW  GEOGRAPHICAL, 
HISTOFvICAL,  and  COMMERCIAL 
GP4.AMMAR ;  and  present  State  of  the 
several  Kingdoms  of  the  World. 

By  Wii^LiAM  Guthrie,  Esq. 

Illustrated  willi  a  correct  set  of  Maps, 
ej2graved  from  the  most  recent  Observations 
and  Draughts  of  Geographical  Travellers. 
In  one  very  large  Volume,  medium  8vo. 
The  Twenty-second  Edition,  corrected  and 
considerably  enlarged.    18s.  bound. 

ELEGANT  EXTRACTS;  or. 

Useful  and  Entertaining  Pieces  uf  Poetry, 
selected  for  the  Improvement  of  Young 
Persons ;  being  similar  in  De^ign  to  Ele- 
gant Extracts  in  Prose.  In  one  large  vo- 
lume, royal  8vo,  '20s.  boards. 

ELEGANT  EXTRACTS  in 
Prose ;  being  similar  in  Design  to  Elegant 
Extracts  in  Poetry.  A  new  Edition,  in  one 
rery  large  volume,  royal  8vo,  SOs.  bds. 

ELEGANT  EPISTLES;  being 

a  copious  Collection  of  familiar  and  amus- 
ing Letters.  A  new  Edition,  much  en 
larged  by  additional  Letters  of  Gibbon, 
Beattie,  Cooper,  Sir  W.  Jones,  Richardson, 
Young,  Montagu,  and  many  others.  One 
large  volume  royal  8vo,  20s.  boards. 

THE    FEMALE  CLASS- 

BOOK ;  or.  Three  Huiidred  and  Sixty-five 
Reading  Le«sons,  adapted  to  the  Use  of 
Schools,  for  every  Day  in  the  Year:  con- 
sisting of  Moral,  Instructive,  and  entertain- 
ing Extracts,  selected  principa  ly  from  Fe- 
male Writers,  or  on  Subjects  of  Female 
Education  and  Manners. 

By  Martin  Smart. 
12mo,  6s.  bound. 

THE  PARENT'S  POETICAL 

ANTHOLOGY  :  being  a  Selection  of  En- 
glish Poems,  primarily  designed  to  assist  in 
forming  the  Taste  and  Sentiments  of  young 
Readers.  12mo.  6s.  bound. 

POETICAL  EPITOME;  or. 

Elegant  Extracts  abridged  from  the  larger 
volume,  square  12mo,  5s.  bound. 

HOLIDAYS  at  HOME,  writ- 

ten  for  the  Amusement  of  Young  Persons. 
By  Charlotte  Sanders. 
12mo.  4s.  6d.  bound. 

THE  LITTLE  FAMILY,  writ- 
ten for  the  Amusement  and  Instruction  of 
Youth. 

By  the  Same. 
4s,  bound. 


HISTORICAL  DIALOGUES 
for  YOUNG  PERSONS  of  both  SEXES; 
particularly  designed  for  the  elder  pupils 
of  schools. 

By  Mary  Hays, 

Author  of  Female  Biography,  &c. 
3  vols.  12mo.  Vis.  boards. 

MENTORIA;  or.  The  Young 

Ladies'  Instructor,  in  familiar  Conversa- 
tions on  moral  and  entertaining  Subjects; 
calculated  to  improve  young  Minds  in  the. 
essential  as  well  as  ornamental  Parts  of 
Female  Education. 

By  Ann  Hurry. 

12mo.  3«.  6d.  bound. 

SUMMARY  of  ANCIENT 
HlSTOKY,  horn  the  earliest  Ages,  to  the 
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T  O 

Sir  GEORGE  BAKER,  Bart. 

M.  D.  F.  R.  S. 

Alfa 

^  rUrSICIAN  to  their  MAJESTIES. 

X  H  E  fubjeft  of  the  following  work 
being  one,  on  which  you  have  formerly  be- 
ftowed  much  ufeful  labour,  it  claims  a  forfe 
of  right  to  be  introduced  to  the  public,  un- 
der the  fanftion  of  your  name.  It  is  in- 
tended as  a  fupplemcnt  to  your  *  Exami- 

*  NATION   OF   THE   SEVERAL  MEANS,  BY 
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*  WHICH  THE  POISON   OF  LEAD  MAY 

*  BE  SUPPOSED  FREQUENTLY  TO  GAIN 
'  ADMITTANCE  INTO  THE  HUMAN  BODY, 

*  UNOBSERVED,    AND    0NSUSPECTED;  I 

hope  it  will  not  be  deemed  prefumptuous 
in  me  to  affert,  that  the  praftice,  which  it 
is  my  objeft  to  reprobate,  and,  if  poffible, 
to  explode,  is  one  of  the  means,  by  which  it 
gains  admittance,  more  abundantly  with  re- 
gard to  the  whole  body  of  fociety,  than  by 
all  the  others  put  together.  If,  at  the  time 
of  writing  your  Examination,  you  were 
not  aware  of  the  evil,  in  all  its  magnitude, 
it  was  from  no  other  caufe,  than  the  imper- 
feft  condition  of  the  chemical  art.  Though 
more  than  five  and  thirty  years  have 
tiafped,  frnce  the  publication  of  your  invef- 


tigations,  I  cannot  find,  that  fuCceeding 
writers  have  thrown  any  new  light  on  a 
point  of  fuch  general  concernment,  Cer« 
tainly  then  the  gratitude  of  mankind  to  him, 
who  has  done  fo  much,  cannot  be  diminifli- 
ed  by  the  confideration,  that  much  remain- 
ed to  be  done.  I  flatter  myfelf,  that  thefe 
refearches  will  correft  fome  material  errors 
in  domeftic  economy ;  and  that  they  may, 
perhaps,  extend  a  little  our  knowledge  of 
the  operation  of  this  poifon  on  the  body. 
At  the  fame  time,  I  am  fenfible,  how  ample 
is  the  field  of  enquiry,  left  to  the  induftry 
of  future  obfervers. 

Accept,  Sir,  this  addrefs,  as  a  fmall 
tribute  of  refped  to  talents,  laudably  and 
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fiiccefsfully  direfted  to  their  nobleft  objeft, 
—to  the  diminution  of  one  of  the  fevcreft 
of  the  many  fufferings,  which  affli£l  our 
fpecies. 

I  am,  Sir. 
Your  moft  obedient  Servant, 
WILLIAM  LAMBE. 


Feb,  263  i8og. 


AD  VER  TISEMENT. 

A  H  I  S  book  has  been  detained  in 
the  prefs  two  or  three  months  longer^ 
than  I  had  calculated.  In  confeqnence^ 
feme  fafts  have  reached  me,  of  which  I 
was  not  aware^  when  writing  the  beginning 
of  the  worka  I  hope  that  this  circumftance 
will  make  it  more  ufeful  to  the  public; 
but  it  has  impofed  on  me  the  neceffity  of 
explaining  the  caufe  of  fome  unimportant 
incongruities^  which  may  be  obferved  in 
it.  I  ,      '  . 
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Refearches  into  the  Nature 
of  Spring  Water  &a 

Systematic  writers  have  divided 
the  fcience  of  medicine  into  different  bran- 
ches, among  which,  that  which  they  have 
termed  Hygieine  has  always  occupied  a 
diftinguifhed  place.  The  profeffed  objeQs 
of  this  part  of  medicine  are  the  prefervation 
of  healthy  the  prevention  of  difeafes,  and  the 
diet  rieceffary  to  the  attainment  of  long  life«» 
It  embraces  then  a  great  variety  of  particu- 
lars :  the  principal  of  thefe  are,  the  fub- 
fiances  taken  into  the  body  either  fluids 
or  aliment,  the  exercife  of  the  body  or  the 
motions  of  any  of  its  parts,  mental  paflions, 
the  reft  or  abfence  of  motion  or  palFion  of 
the  body  or  mind,  the  regulation  of  the  fe- 
cretions  and  excretions,  and  thofe  external 
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applications  to  the  frame,  which  the  cufloms 
of  fociety  or  the  neceffities  of  our  nature 
demand. 

It  were  well  indeed,  if  on  all  thefc 
fubjefts  the  rules  of  art  had  attained  to  that 
degree  of  eorreftnefs  and  precifion,  which 
is  the  genuine  charafteriftic  of  fcience.  But 
if  we  compare  what  has  been  performed 
with  what  is  profeffed,  we  fhall  be  forced  to 
acknowledge,  that  the  art  has  neither  made 
a  progrefs,nor  received  an  attention  in  pro* 
portion  to  its  dignity  and  importance.  That 
the  whole  bufmefs  of  diet,  that  buGnefs 
which  occupies  a  portion  of  the  daily 
thoughts  of  every  individual,  is  at  beft  but 
imperfefily  underftood,  we  may  conclude 
from  the  contradiftory  direftions  which  are 
frequently  given  to  the  fick  by  medical 
praftitioners  of  the  beft  reputation.  The 
treatment  of  infancy,  the  health  of  whichk 
fo  greatly  depends  on  a  proper  regulation 
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of  diet,  is  even  at  prefent  principally  con- 
fided to  the  molt  ignorant  females ; — a  cer- 
tain proof  that  medical  practitioners  have 
not  univerfally  attained  that  fuperior  fkill 
and  precifion  in  thefe  matters,  which,  when 
attained,  will  infallibly  command  the  public 
confidence. 

Nor  do  the  properties  of  water,  I 
mean  as  it  is  prefented  to  us  by  nature  for 
our  domeftie  ufes,  feem  to  be  more  perfeft- 
ly  underftood.  We  do  not  find  medical 
writers  giving  any  other  direflions  with  re- 
gard to  the  choice  of  what  is  falubrious  and 
the  reje6iion  of  what  is  noxious,  that  what, 
if  juft,  are  obvious  enough  to  the  apprehen- 
fion  of  the  bulk  of  mankind.  That  water 
fliould  be  clear,  light,  without  fmell  and 
tafte,  and  fit  for  the  boiling  of  leguminous 
feeds,  are  the  rules  that  have  been  handed 
down  to  us  for  many  centuries,  and  I  do  not 
know  that  any  cfTential  improvements  have 
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been  as  yet  made  upon  them  by  modern 
fcience  and  experience. 

If  indeed  we  confide  in  the  doSrine  of 
a  celebrated  teacher,  even  the  precautions 
which  may  be  deduced  from  thefe  rules  are 
quite  unneceflary.   *  I  lived',  fays  he,*  '  for 

*  many  years  in  a  large  city  in  which  the 

*  waters  very  univerfally  employed  were 

*  very  hard,  and  although  fofter  waters 
^  were  within  their  reach,  the  moft  part  of 
^  the  people  ufed  only  the  hard.    But  a- 

*  mong  this  people  I  found  no  endemic  dif- 
eafes;  and  at  leaft  none  that  I  could  im- 

^  pute  to  the  water  they  drank,  and  certainly 
^  none  that  I  did  not  find  as  frequent  in  a 

*  city  which  I  have  alfo  praftifed  in  for 
^  many  years,  whofe  inhabitants  very  uni- 
^  verfally  ufed  no  other  than  a  very  foft 
^  water.' 


puiien's  Materia  Medica,  vol  I,  p.  40^, 
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*  Phyficians  have  entered  into  ftill 

*  nicer  diftin6tions  of  common  water,— but 

*  there  feems  to  be  little  foundation  for 
y  thefe  diftin£lions.  Uncommon  impregna- 
^  tions  of  fome  of  them  may  upon  occafion 
'  take  place;  but  we  believe  fuch  will  al- 

*  ways  be  apparent  enough  to  prevent  their 

*  being  ufed:  and  with  regard  to  their  com- 

*  mon  ftate  it  is  ftill  enough,  that  no  im- 

*  pregnations  which  are  not  fenfible  to  the 

*  fight,  tafte  or  fmell  are  of  fo  much  confe- 

*  quence  as  to  defer ve  our  attention  and 
^  choice  in  their  employment/— 

*  We  conclude  that  the  nice  examina- 

*  tions  that  have  been  made  of  the  fiate  of 
^  Common  Waters,  were  very  commenda- 
^  ble;  but  now  they  are  made,  they  do  not 
^  lead  me  to  think  that  much  nicety  is  ne- 

*  celfary  in  the  choice  of  them :  and  we  do 
^  not  find  that  there  is  any  foundation  for 

*  foppofing  that  any  of  them  can  produce 
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■  the  difeafes  alleged  to  be  endemic  in  cer- 
*  tain  countries/ 

Notwithftanding  the  weight  which  is 
due  to  fo  great  an  authority,  I  cannot  be 
perfuaded  that  fo  many  phyficians,  from  the 
age  of  Hippocrates  to  our  own  days,  have 
been  utterly  deceived  in  attributing  difeafes 
to  the  qualities  of  common  water.  The 
only  deduflion  to  be  juftly  made  from  the 
faft  alleged  by  Cullen  is,  that  the  whole- 
fomenefs  of  waters  does  not  depend  on  their 
hardnefs  or  their  foftnefs.  But  the  experience 
of  an  individual,  or  even  of  many  individuals, 
however  extenfive,  is  quite  incompetent  to 
the  decifion  of  a  queftion  of  this  nature. 
We  find,  from  a  comparifon  of  bills  of 
mortality,  that  there  is  in  faft  a  furprifing 
difference  in  the  healthinefs  of  different 
places,  which  cannot  be  accounted  for  by 
the  difference  of  their  fituation,  or  by  any 
marked  peculiarity  in  the  modes  of  life  of 
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the  inhabitants.  On  the  other  hand,  it  muft 
be  granted,  that  no  peculiar  varieties  in  the 
qualities  of  the  waters,  fufficient  to  account 
for  thefc  differences,  have  hitherto  been  re- 
marked. But  I  will  venture  to  affert  that 
the  art  of  analyfis  is  as  yet  in  a  ftate  of  fo 
great  imperfeftion,  that  many  impregnations 
of  waters  have  totally  efcaped  obfervation; 
and,  particularly,  that  many  metallic  im- 
pregnations, the  effefts  of  which  on  the 
body,  it  is  probable,  are  infinitely  more  pow- 
erful than  thofe  of  the  fubftances  which  have 
been  moft  attended  to,  have  entirely  eluded 
the  refearch  of  the  chemift.  If  wc  refle£l 
on  the  acknowledged  faft,  that  the  compo» 
fition  of  the  Bath  waters  is  at  prefent  but 
very  imperfeftly  known,  and  that  ingenious 
men  ftill  indulge  themfelves  in  conje£iures 
on  the  nature  of  the  fubftances  to  which  they 
owe  their  aftivity,  I  fhall  not  be  accufed  of 
temerity  in  making  this  afTertion,  In  our 
prefent  ftate  then  of  ignorance  and  uncer- 


tainty,  that  the  different  falubrity  of  many 
places  may  in  a  great  degree  depend  on  the 
qualities  of  the  waters  which  are  in  common 
life,  feems  to  be,  though  the  proof  mull  be 
ac|cnowledged  to  be  deficient,  a  conjefture  as 
prpbable  as  any  that  can  be  adduced.  No 
oilier  caufe  is  more  fixed,  permanent  and 
wic|ely  diffufed ;  its  effefts  then  may  be  ex- 
pe^ed  to  be  uniform,  conflant  and  adequate 
to  the  folution  of  the  phcsnomena. 

Nor  is  it  neceffary  that  we  fliould  fearch 
for  peculiar  endemics  foppofed  to  be  pro* 
duced  by  thefe  qualities.  It  is  not  perhaps 
that  peculiar  and  fpecific  difeafes  are  fo  ex- 
cited, but  that  thofe  which  are  common  to 
the  whole  fociety  are  more  frequent  or  more 
fata!.  Where  there  is  an  increafed  morta* 
iity,  there  muft  be  an  increafe  of  general 
morbid  fufceptibility,  and  a  greater  mafs  of 
difeafe  will  be  generated,  under  whatever 
names  individual  cafes  may  be  arranged  and 
claffified. 


Cullen  liimrelf  condemns  the  waters 
which  are  turbid,  or  which  contain  impreg- 
nations diftinguiihable  by  our  organs.  But 
the  waters  of  many  fprings,  which,  during 
the  winter  feafon,  are  limpid  and  taftelefs^ 
become  turbid  in  the  drynefs  of  fummer; 
and  many  contraft  a  bitteriih  tafte  :  they 
feem  to  differ,  in  thefe  different  feafons,  in 
their  ingredients  being  only  more  or  lefs  di- 
luted with  the  elementary  fluid.  Shall  we 
fay  then,  that  that  which  is  noxious  in  one 
form  can  be  made  innocent  merely  by  dilu- 
tion? If  to  be  devoid  of  tafte  and  fmell  be 
fufficient  to  prove  a  water  to  be  perfeftly 
falubrious,  I  know  not  why  weak  folutions  of 
tartarized  antimony,  or  even  of  arfenic  may 
not  be  fo  efleemed;  and  why  the  world  may 
not  be  induced  to  believe  that-  fuch  folutions 
may  be  habitually  taken  with  impunity. 

Thofe  who  occupy  themfelves  in  the 
cultivation  of  this  branch  of  natural  philo- 
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fophy  are  not  then,  I  tmd,  to  be  charged 
with  mifeniploying  their  time  in  ufelefs  and 
frivolous  parfuits.  Till  it  is  certain  that  the 
art  of  analyfis  has  arrived  at  the  utmoft  per- 
feftion,  it  feems  an  unwarrantable  prefurnp- 
tion  to  negleft  acquiring  the  moft  correft 
notions  in  our  power  of  the  properties  of 
that  fluid,  which  is  fo  abundantly  applied  to 
the  daily  ufe  of  our  fpecies.  Such  was  the 
opinion  of  an  eminent  phyfician,  the  autho- 
rity of  whofe  name  may  be  oppofed  to  that 
of  Cullen,  particularly  on  a  fubjeft  to  which 
he  had  paid  much  attention.  On  the  fubjeft 
of  the  Bronchocele  he  fays,*  as  I  apprehend 
with  perfeft  truth,  '  I  think  that  the  caufe 
^  of  the  Bronchocele  is  to  be  fought  for  in 
*^  the  nature  of  the  water  which  is  ufed,  the 
*  perfed  chemical  inveftigation  of  which  is 
^  a  great  defideratura,' 


*  Heberden  Commcntarii  de  Morborum  Hifloria  et 
Curatione.    p,  72. 


But  my  prefent  objeft  is  to  enquire,  not 
io  much  into  the  common  condition  of  water, 
as  into  the  accidental  contaminations  it  may 
Gontra6l;  though  I  propofe,  at  a  future  time, 
to  make  the  varieties  of  its  common  condi- 
tion the  fubjeft  of  a  fuller  inveftigation. 
Granting  however  for  the  prefent  that  water 
in  its  ordinary  condition  is  fufficiently  pure 
for  the  purpofes  of  life,  have  we  any  reafon 
to  think  that  it  can  receive  a  contamination 
from  the  fubftances  with  which  it  is  fre- 
quently brought  into  contaft?  Of  all  thefe 
fubftances  LEAD  is  that  which  is  moft  com- 
monly ufed,  and  is  preferred  to  other  metals, 
on  account  of  its  cheapnefs,  the  eafe  with 
which  it  fufes,  and  its  great  duftility,  fitting 
it  to  be  readily  moulded  into  convenient 
forms.  But  thefe  advantages  may  be  ef- 
teemed  rather  to  be  a  public  calamity,  if  the 
metal  communicate  to  the  fluid  its  own  de- 
leterious properties.  The  qucftion  then 
whether  water  in  its  ordinary  condition  has 

C  2 
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a  power  of  diffolving  lead,  is,  from  the  fie- 
quent  ufe  which  is  made  of  it^  of  the  firft 
importance  to  fociety. 

The  general  practice  of  the  country 
feems  to  have  decided  this  queftion  in  the 
negative.  Whatever  may  be  the  fufpicions 
of  fomc,  they  have  not  been  fufficiently 
ftrong  to  produce  much  effeft  on  the  public 
mind,  nor  fcarcely  any  influence  co  our  do- 
meftic  arrangements.  Many  towns  are  prin- 
cipally fupplied  by  water  conveyed  from  a 
diftance by  leaden  pipes;  families  preferve  it 
in  cifterns  formed  of  lead ;  fome  public  brew- 
eries, I  am  told,  have  fimilar  cifterns  on  a 
large  fcale,  in  w^hich  the  water  is  allowed  to  , 
ftagnate;  pumps  fo  formed  are  put  down 
every  day,  in  every  fituation  and  in  all  forts 
of  wells ;  and  I  know  not  that  any  one  afks 
the  queftion,  whether  or  not,  by  thefe  arts, 
a  large  portion  of  the  public  is  daiJy  and 
hourly  confuming  a  quantity  of  the  mod 
virulent  and  infidious  poifon. 
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One  of  the  efFecis  of  common  water 
on  this  metal  muft  have  been  known  from 
the  time  of  its  introduction  into  general 
ufe,  it  being  fo  obvious  that  it  cannot  efcape 
the  notice  of  the  lead  attentive  obferver. 
This  is  the  formation  of  a  white  matter  on 
its  furface:  this  matter  is  univerfally  al- 
Jowed  to  be  in  part  a  fpecies  of  cerufFe  or 
oxyd  of  lead,  and  it  muft  be  made  at  the 
expenfe  of  the  metal.    This  was  the  rea- 
fon,  which  induced  the  ancients  to  con- 
demn leaden  pipes  for  the  conveyance  of 
water,  it  having  been  remarked,  that  per- 
fons,  who  fwallowed  the  fediment  of  fuch 
water,  became  aifefled  with  diforders  of  the 
bowels.  *    There  is  a  great  diveriity  in  the 
corrofive  powers  of  different  waiters.  In 
fbme  places  the  ufe  of  leaden  pomps  has 
t>een  in  part  difcontinued,  from  tht>  expenfe 
entailed  upon  the  proprietors  by  tiie  perpe- 


*  Sir  C.  Baker  in  Medical  Tranfadlions.  vol.jl.  p.  280. 


tual  want  of  repair.  Dr.  \¥all  has  remark- 
ed the  ilrong  corrofive  powers  of  the  waters 
in  the  city  of  Worcefler,  which  he  attributes 
to  their  hardnef$.  *  Dr.  Falconer  in  his  labo- 
rious effay  on  the  Bath  waters  remarks, 
^  that  the  (leaden)  ciftern  which  ferves  as  a 

*  refervoir  for  the  spring  at  its  firft  rife,  ap- 

*  pears  plentifully  corroded  on  its  infide  by  the 

*  long  furrows  which  are  vifi.ble  on  every 

*  part  of  it.'  t  In  Warwick,  the  place  of  my 
own  refidence,  many  fprings  are  very  corro- 
five, ii?  fo  much  that  one  of  my  neighbours 
fagacioufly  ordered  his  plumber  to  make  the 
lead  of  a  pump,  for  one  of  his  own  tenements, 
of  double  the  ufual  thicknefs,  to  fave  the 
charge  of  repairs :  becaufe,  according  to  his 
own  remark,  '  the  Vv^arwick  water  is  fo  hard 

*  that  it  eats  the  lead  away  very  foon.'  It 
is  well  known  that  water  pipes  gradually 

*  Med.  Tranfad.  vol.2,  p.  420. 
t  Falconer  on  Bath  Waters,  vol.  1.  p.  299.  : 
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wear  out,  and  infpeflion  will  commonly 
prove  to  us,  that  the  wafting  of  their  fub- 
ftance  has  been  occafioned  by  the  lofs  of 
matter  from  the  infide  of  the  pipes.  I  have 
myfelf  feen  a  fmall  leaden  ciftern,  in  which 
pump-water  had  been  kept,  with  many  fur- 
rows and  hollows  in  the  bottom.  This  was 
the  fecond  ciftern  which  in  the  courfe  of  lefs 
than  ten  years  had  been  nearly  deftroyed. 

This  corrofive  power  of  fpring  water  has 
not  been  well  accounted  for  by  chemical  wri- 
ters. The  conjeftures  that  have  been  made  to 
explain  it  are  neither  probable  in  themfelves^ 
nor  fupported  by  experiment.  The  vague 
manner  in  which  it  is  noticed  by  Fourcroy 
evince,  that  this  learned  chemift  is  far  from 
having  arrived  at  any  clear  and  accurate 
notions  concerning  it.    His  words  are  thefe ; 

*  Lead  fuffers  no  alteration  from  pure  water; 

*  the  metal  does  not  feparate  the  component 
'  principles  of  the  fluid  :  yet  the  fides  of 
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*  leaden  water  pipes  are  co^Tred  over  with 

*  a  whitifh  cruft,  or  a  kind  of  ceruffe,  the 

*  produ6lion  of  which  is  owing,  no  doubt,  to 

*  the  aftion  of  the  various  matters,  contained 

*  in  the  water,  upon  the  metallic  fubftance.'* 
Had  the  learned  writer  known  which  of  the 
various  matters  contained  in  the  water  pof- 
feffed  this  corrofive  power,  he  would  cer- 
tainly have  mentioned  it.  It  is  of  peculiar 
moment  to  determine  this  queftion,  as  the 
folvent  power  (fuppofing  there  to  be  fuch)  is 
connefled  probably  with  the  fame  principle. 

But  if  corrofion  were  the  only  aftion 
exerted  by  common  water  upon  lead,  the 
mischief  occalioned  by  its  ufe  would  be  of 
fmall  extent,  and  the  efFe£i  of  unpardonable 
negligence  only.  We  fhould  be  put  to  no 
further  trouble,  than  to  be  careful,  that  the 
water  we  ufe  is  perfectly  pellucid,  which  in 


^  Fourcroy's  chemlflry.  vol.  2,  p.  484. 
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tlie  far  greater  number  of  inftaaces  is  the  cafe 
of  thofe,  with  which  this  metal  has  been  kept 
in  contaft.  Mixture  and  fufpenfion  could 
be  the  only  effe£ls  of  this  power,  which  being 
mechanical  properties  might  be  removed  by- 
methods  purely  mechanical.  Suffering  the 
fufpetied  matter  to  be  depofited  by  rett,  or 
the  ufe  of  a  filtering  ftone  would  enfure  the 
falubrity  of  the  water.  But  is  this  corrofive 
power  the  only  one  which  in  faft  water  pofr 
felfes?  Is  common  water,  or  is  it  not,  a  true 
folvent  of  lead,  and  that  not  accidentally,  but 
from  the  nature  and  elfence  of  its  conftituent 
principles?  This  queftion  has  not  efcaped 
the  attention  of  phyCicians,  and  fome  have 
bellowed  no  fmall  pains  to  determine  a  point 
of  fuch  obvious  magnitude.  But  unhappily 
their  experiments  have  led  to  conclufions 
the  reverfe  of  the  truth,  and  thus  have  con- 
tributed rather  to  lull  mankind  into  a  falfe 
fecurity,  than  to  awaken  them  to  a  necelTary 
fufpicion  and  to  inculcate  wife  precautions. 

D 


IS 

Such  are  the  experiments  of  the  learned' 
phyfician,  to  whofe  labours  the  world  is  infi- 
nitely indebted  for  having  detecled  the  cause 
of  the  colic,  endemial  in  Devondiire,  and 
fome  other  cyder  counties,  and  having 
proved  beyond  the  poITibilky  of  doubt,  that 
it  proceeded  folely  and  uniformly  from  a  fo- 
lution  of  lead,  either  accidental  or  nefarious, 
in  the  cyder  of  the  country.  He  informs  us, 
that  he  kept  various  waters  in  contaft  with 
lead  for  two  months ;  he  examined  alfo  fome 
water  ( hard  w^ater  certainly,  from  the  ap- 
pearances defcribed,  though  this  is  not  ex- 
prefsly  mentioned)  kept  by  Dr.  Hebcrden 
on  bits  of  lead  for  twelve  years ;  but  in  none 
of  thefe  inftances  could  he  find,  by  the  ap- 
plication of  the  fubftances  ufed  by  chemifts 
as  tcfts  of  the  prefenee  of  this  metal,  any 
traces  of  the  lead  having  been  diffolved. 

*  Hence  it  appears,'  he  adds,  '  that  lead  is 
'  not  capable  of  folution  in  water  even  in 

*  twelve  years,  but  only  of  mixture  and  fof- 
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f  penGon/^  The  experiments  were  doubtlefs 
correci,  though  the  inference  is  utterly  erro- 
neous. Other  perfons,  though  fatisfied  from 
their  own  obfervations  of  the  accuracy  of 
the  experiments,  have  doubted  of  the  juftnefs 
of  the  conclufions.  Dr.  Percival  in  parti- 
cular has  conjeflured  what  will  appear  to  be 
the  matter  of  faft.  Though  he  failed  to 
prove  the  folvent  power  of  water,  he  could 
notdiveft  himfelf  of  the  fufpicion  that  cer- 
tain waters  poffefs  fuch  a  property;  and  he 
acutely  adds,  ^  that  the  volatile  tinflure  of 

*  fulphur'  (the  fubftance  which  he  ufed  as 
a  teft)  *  may  not  perhaps  in  every  inftance 

*  be  a  certain  criterion  of  the  prefence  of 

*  this  poifonous  minerai.'+  Dr.  Falconer  too 
was  perfuaded  that  the  Bath  waters,  which 
in  the  compofition  of  their  fixed  contents 


*■  SirG.  Baker,  in  the  Medical  Tranfa6lions.  vol.  3, 
p.  295. 

t  Percivars  EfTays  med.  and  experimental,  vol.  1 .  p. 
228.    Ed.  1788. 
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differ  very  iittle  from  common  hard  water, 
diffolved  the  lead  of  the  ciftern,  and  gave  a 
proper  caution  agarnft  its  ufe. 

Since  the  period  of  thefe  inveftigations, 
chemiftry  has  affumed  a  new  form,  and  more 
accurate  and  delicate  tefts  have  been  dif- 
covered  for  the  deteflion  of  metallic  fub- 
ftances.  That  which  is  now  commonly 
ufed  for  the  difcovery  of  lead  held  in  folu- 
tion,  poffeffes  extreme  fenfibility,  and  is  free 
from  fome  of  the  defeds  of  thofe  formerly 
employed.  But  ftill  its  operation  is  fo  limi- 
ted, that  its  introduflion  has  not  cncreafed 
our  knowledge  of  the  aflion  of  water,  fince 
though  it  can  deteft  quantities  infinitely 
more  minute,  its  efficacy  is  confined  nearly 
within  the  fame  range  as  that  of  the  fub- 
fiances  formerly  in  ufe.  The  mofl  recent 
information  which  I  have  met  with  on  the 
fubje£l  is  contained  in  an  elegant  and  ufeful 
compilation,  the  work  of  Mr.  William  Henry 
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of  Manchefter,  entitled  an  Epitome  of  Che- 
miUvy.  As  the  knowledge  and  talents  of 
this  gentleman  are  univerfaliy  acknowledged, 
his  ftatement  may  doubtlefs  be  received  as 
a  faithful  reprefentation  of  the  prefent  ftate 
of  public  information  on  this  interelling 
queftion. 

The  following  are  the  paragraphs  to 
which  I  allude.  *  Lead  is  occafionally  found 

*  in  fufficient  quantity  to  be  injurious  to 
'  health  in  water,  that  has  been  kept  iii 

*  leaden  velTels  ;  and  fometimes  even  in 
'  pumps,  in  confequence  of  the  metal  being 

*  ufed  in  the  conftruction  of  the  pump. — 

*  Lead  may  be  difcovercd  by  adding  to  a 
'  portion  of  the  fufpefted  water  about  half 

*  its  bulk  of  v/ater  impregnated  with  ful- 

*  phurated  hydrogen  gas.  If  lead  be  prefent 

*  it  will  be  manifefted  by  a  dark  brown  or 

*  blackifh  tinge.    This  teft  is  fo  delicate  that 

*  water  condenfed  by  the  leaden  worm  of 
'  ftill  tube  is  fenfibly  affeaed  by  it/ 


^  It  may  alfo  be  deteQed  by  a  fimilar 
elFe6l  enfuing  on  the  addition  of  falphurets 
^  of  ammonia  or  potafh/  t 

If  this  ftatemcnt  w^re  correft,  the  prc- 
fent  inveftigation  would  indeed  be  a  fuper- 
fluous  labour,  and  people,  if  injured  by  fuch 
folutions,  could  blame  their  own  raflinels  and 
inertnefs  only.  But  unfortunately,  thivS  ac- 
count is  completely  erroneous ;  and  in  this  cafe 
error,  which  is  obftinately  confident,  is  infi- 
nitely more  dangerous  than  ignorance,  which 
may  be  needlefsly  fcrupulous.  I  have  now 
examined  a  great  number  of  waters  under 
thefe  circamftances,  and  in  one  inftance  only 
have  I  been  able  to  deteft  lead  by  the  pro- 
cefs  direfted  above.*^  That  inftance  was  of 
water  contained  in  a  ciftern  in  a  private  houfe, 

.    t  Henry's  Epitome  of  Chemiflry,  2d  Edit.  p.  183. 

^  I  have  met,  fince  this  was  written,  with  a  fecond  in- 
dance  of  the  fame  kind.  It  was  in  the  water  of  the  New 
River  prefcrved  in  a  ciflcrn.. 
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and  collefled  alfo  in  a  ciflern  at  a  GOntmdn 
refervoir,  before  its  diftribution  to  different 
houfes.  Cifterns  are  expofed  to  a  variety  of 
accidental  impurities.  They  are  dangerous 
then,  independent  of  thefolvent  powersof  wa- 
ter, and  cannot  be  adduced  in  proof  of  fuch  a 
power.  The  noted  colic  of  Amilerdam,  de- 
fcribed  by  Tronchin,  was  occafioned  by  leaves 
falling  and  putrifying  in  leaden  cifterns  fil- 
led with  rain  water:  but  rain  water  does 
not  corrode  lead,  and  its  folvent  power  is 
at  lead  hardly  fenfible.  *  The  inftance  re- 
lated by  Van  Swieten,f  of  a  whole  family 

*  Theic  is  faid  to  be  a  piece  of  lead,  preferved  in  the 
Leverian  Mufeum,  with  holes  in  it  formed  by  rain  water. 
It  was  given  by  Judge  Biackflonej  and  the  fii6t  is  attefted 
in  his  han*]  writing.  But  as  the  air  muft  have  been  here  a 
powerful  agent  likewife,  this  fa6l  does  not  prove  much. 
However,  rain  water,  I  believe,  has  a  final!  folvent  power; 
though  from  its  not  |)rodticing  any  white  incruflation  j 
there  is  no  appearance  of  corrofion :  and  its  effects  is  fo 
flight,  as  to  be  fcarcely  difcernibie  within  a  moderate  com- 
pafs  of  time. 

t  VanSwieteaadBocrhaave  Aphorum,  1060CcrrrfT.ent, 


affiificd  with  the  colic  of  Poltou,  from  (uch 
a  ciflei-n^  may  have  been  of  the  fame  nature. 
And  I  do  not  doubt  that  the  very  ftriking 
cafe  of  difeafe  from  the  fame  caufe,  record- 
ed in  the  Medical  Commentaries,  proceeded 
more  from  forae  foulnefs  in  the  ciftern  than 
from  the  folvent  power  of  the  water.  *  In 
this  inflance,  the  officers  of  a  packet  veffel 
ufed  water  out  of  a  leaden  ciftern,  w^hilft 
the  men  ufed  the  fame  water,  except  that 
iheirs  had  not  been  in  contaft  with  lead. 
The  confequcnce  was,  that  all  the  officers 
^\^ere  fei2:ed  with  fymptoms  of  the  colic  of 
Poitou,  and  all  the  men  continued  healthy. 
The  writer  of  this  account  exprefsly  informs 
us,  that  a  folution  of  alcaline  fulphuret 
added  to  this  water  occafioned  a  copious 
dark  precipitate.    From  this  circumftance 
and  from  the  fuddennefs  and  feverity  of  the 
confequent  difeafe,  I  conclude  that  an  acid 


See  Duncan's  Med.  Commentaries.  Dec.  2.  1794. 


had  been  formed  in  the  ciftern  which,  more 
than  any  qualities  of  the  water  itfelf,  had 
difTolved  the  lead.  Thefe  inftances  of  dif- 
cafe  are,  I  am  fenfible,  utterly  deftitute  of 
tiovelty;  but  the  careleffnefs  of  the  bulk  of 
mankind  to  thefe  things  is  fo  great,  that  to 
repeat  them  again  and  again  cannot  be 
wholly  ufelefs. 

But  the  circumftances  of  puriip  waters 
and  of  all  others  which  are  not  expofed  to 
accidental  impurities  are  quite  diftinft  from 
thefe  cafes,  and  fubjeft  to  different  laws. 
It  is  poffible  that  acid  matter  may  fometimes 
exift  in  common  fprings;  *  but  if  we  except 
the  carbonic  acid,  which  has  no  aflion  on 


*  It  often  happens  that  impurities  drain  into  wells  from 
the  furface  of  the  earth,  as  the  watei  of  ftagaant  pools, 
the  filth  of  fewers  5cc.  Such  impurities  will  contaminate 
the  water  with  matter  foreign  to  its  own  nature,  and  per- 
haps with  acid  matter.  Thefe  accidents  form  an  additio- 
nal reafon  for  caution  m  the  ufe  of  metals  in  machinery 
conne^S^ed  with  water. 

E 
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lead,  it  is  fo  rare  an  occurrence,  that  it  m^f 
be  fairly  neglefled  in  a  refearch  into  its  or- 
dinary properties.**  In  all  common  waters 
the  fulphurated  hydrogen  gas  detefts  no- 
thing; nor  do  I  know  that  a  teft  properly 
fo  called,  of  lead  fo  diffolved,  applicable  to 
all  circumftances^  is  to  be  found.  But  in 
every  water  that  I  have  hitherto  examined 
I  find  indubitable  figns  of  the  metal  having 
been  dilfolved.  The  procefs  in  fome  in- 
fiances  is  removed  only  by  a  ftep  or  two 
from  that  direfled  by  Mr.  Henry:  in  others 
ftill  greater  trouble  is  neceffary  to  its  detec- 
tion. This  is  my  apology,  if  apology  be  not 
mifplaced,  for  fubmitting  thefe  Refearches  to 
the  public  eye.  The  quePdon  ftill  remains 
cfTentially  on  the  fame  footing,  on  which  it 
was  left  by  Baker  and  Heberden,  and  it 
fecms  that  the  public  require,  not  fimply  to 


*  i  need  hardly  obferve  that  T  here  underfcand  acid  matter 
uncombined  with  alcaline,  earthy  or  metallic  fubflances. 
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be  enlightened  on  a  matter  of  the  greatell 
concernment  to  the  ftability  and  the  com- 
fort of  human  life,  but  to  be  refcued  from 
pernicious  errors,  fanftioned  by  the  moft 
refpeSable  authorities. 

The  demonflration  of  thefe  affertions  I 
referve  for  the  conclufion  of  thefe  refearches, 
which  will  comprehend  the  chemical  expe- 
riments on  which  they  are  founded.  By 
thefe  experiments  I  hope  to  eftablifh,  beyond 
the  pofiibility  of  further  difpute,  the  folvent 
power  of  all  "^common  water;  and,  as  far  as 
in  me  lies,  to  point  out  the  agents  concerned 
in  the  procefs,  and  indicate  the  operations 
neceffary  to  the  deteftion  of  the  metal.  One 
proof  only  may  be  mentioned  in  this  place. 
)  ■■  • —  — _ 

*  By  all  I  of  coLirfe  mean  all  that  I  have  been  able  to 
examine.  There  are  foine,  which  may  not  pofTefs  this 
power,  and  I  believe  I  have  met  with  fiich :  but  they  are 
uncommon,  and  I  have  hitherto  met  with  but  one  among 
thofe  which  are  a6lually  ufed  in  contact:  with  lead,  concern- 
ing the  folvent  power  of  which  I  am  dill  in  doubt> 

E  Z 


2S 

It  is  that  I  have  myfelf  extracted  from  a 
pump  water,  fortuitoufly  felefted,  a  portion 
of  lead  in  its  proper  metallic  ^orm. 

AITuming  then  for  the  prefent  this  fol- 
vent  power  as  an  eftablifhed  faQ,  the  firfl 
and  moft  obvious  enquiry  is,  whether  the 
impregnation  has  any  evident  and  fcnfible 
operation  on  the  human  fyllem.  The  de- 
leterious effefts  of  this  flow  and  infidious 
poifon  are  at  prefent  fo  univerfally  acknow- 
ledged, that  it  is  quite  unnecefTary  to  ad* 
duce  any  arguments  in  proof  of  its  noxious 
power.  The  antients  were,  upwards  of  two 
thoufand  years  ago,  as  well  aware  of  its 
poifonous  nature,  as  we  are  at  the  prefent 
day,  and  indeed  appear  to  have  been  much 
more  apprehenfive  of  its  virulence,  and 
fcrupulous  in  the  application  of  it  to  pur- 
pofes  of  domellic  economy.  Their  precau- 
tions may  have  been  occafionally  carried  to 
an  uimecelTary  length :  this  was  the  natural 


confeqiience  of  the  imperfefl;  condition  of 
their  chemical  and  phiiofophical  know- 
ledge. When  men  were  unable  to  detefl 
poifonous  matters  with  certainty,  to  be  over 
fcrupulous  in  their  ufe  was  an  error  on  the 
j-ight  fide.  But  their  authority  on  this  fub- 
jeft  is  of  no  little  weight,  as  the  very  de- 
fers of  their  philofophy  would  make  them 
more  careful  in  their  obfervations  of  fa£ls. 
The  moderns,  on  the  other  hand,  in  part 
perhaps  from  an  ill  founded  confidence  in 
their  chemical  (kill,  and  a  confequent  inatr 
tention  to  a  careful  and  continued  exami- 
nation of  effefl;s,  have  fallen  into  an  oppo- 
fitc  error;  and  the  general  ufe  which  has 
been  made  of  this  metal  for  pumps,  water- 
pipes,  refervoirs  and  the  complicated  ma- 
chinery which  in  many  lituations  is  requi- 
fite  for  the  fupply  of  water,  has  frequently, 
I  am  perfuadcd,  been  very  mifchicvous,  and 
in  very  numerous  inftances  the  u.nfufpe6ied 
caufe  of  death. 
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The  moll  noted  of  the  confequences  of 
the  poifon  of  lead  is  the  excitement  of  the 
faturnine  colic,  known  commonly  by  the 
name  of  the  colic  of  Poitou.  In  this  difeafe, 
the  fiomach  and  inteftines  are  affefted 
with  fpafmodic  pains,  as  acute  as  any  that 
human  nature  can  fuftain :  and  in  the  ab- 
fence  of  thefe  with  a  dull  and  obtufe  pain, 
from  which  the  patients  are  feldom  free. 
The  difeafe  returns  in  paroxyfms  of  the 
fame  feverity  as  at  firft,  betv/een  which  there 
are  confiderable  intervals  of  eafe;  and  thefe 
paroxyfms  often  recur  with  great  violence, 
though  there  is  every  reafon  to  believe,  that 
the  poifoned  materials  have  been  previoufly 
difcontinued  for  a  great  length  of  time. 
The  paroxyfms  of  violent  pain  are  of  un- 
equal duration,  lafting  fometimes  for  a  few 
days,  at  others  for  a  month  together;  and 
are  apt  to  return  every  third  or  fourth 
month.  The  limbs  at  length  become  be- 
numbed and  paralytic;    which  fymptom 
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inore  commonly  attacks  the  fuperior  than 
the  inferior  extremities.  The  pains  of  the 
bowels  affefl:  the  patient,  it  may  be  one  year^ 
it  may  be  ten,  before  the  palfy  accedes.  In 
the  progrefs  of  the  difeafe  the  paroxyfms 
become  more  frequent,  the  flefli  waftes,  the 
appetite  and  ftrength  decay,  and  death  is 
the  certain  confequence,  unlefs  the  caufe  of 
the  difeafe  be  detefted  fufFiciently  eaily^  and 
wholly  removed* 

Such  are  the  principal  fymptoms,  (it 
were  ufelefs  to  go  more  in  detail)  of  a  moft 
cruel  difeafe,  in  the  form  it  commonly  af- 
fumes,  when  excited  by  the  habitual  intro« 
duftion  into  the  fyftem  of  minute  portions 
of  lead.  It  has  moft  frequently  been  obfer» 
ved  to  arife  from  the  ufe  of  fophifticated  li- 
quors; and  I  have  extraSed  this  account 
from  the  defcription  of  our  moft  refpefla* 
ble  writers,  that  the  unprofeflional  reader 
may  compare  their  ftatement  with  the  cafes 
to  which  he  is  referred. 


As  there  is  no  ground  for  fafpeSiil^ 
that  this  train  of  f)  niptoms  can  be  excited 
by  any  other  external  caufe  than  that  here 
afTigned,  whenevet  thefe  appearances  occurs 
it  may  be  juftly  concluded,  that  the  poifort 
has  been  by  fome  means  or  other  introdu- 
ced. In  the  cafe  of  the  folution  by  wateri 
it  muft  be  granted,  that  the  impregnation  is, 
perhaps  in  all  cafes,  much  weaker  than  the 
folution  in  adulterated  liquors  ;  and,  except 
in  the  cafe  of  ciftcrns,  the  evidence  of  which 
is,  for  the  reafbns  already  affigned,  of  doubt- 
ful authority,  I  know  not  that  any  inftances 
are  on  record  of  the  difeafe  hdving  been  oc- 
cafioned  by  the  ufe  of  fuch  water.  But 
this,  I  believe,  has  been  chiefly  owing  to  the 
total  want  of  fufpiclon,  in  the  minds  of 
praftitioners,  of  the  exigence  of  fuch  a 
caufe.  The  bowels  are  liable  to  fo  many 
and  fuch  fevere  pains  from  a  variety  of 
caufes,  that  if  there  is  no  paralytic  afFeftion 
to  excite  an  alarm,  a  poifon  is  the  laft  thing 


that  is  fufpeded^  unlefs  the  employments  or 
habits  of  the  patient  dire6l  the  attention  of 
the  medical  attendants  to  this  point.  It 
may  be  readily  colIeSed  from  the  accounts 
of  candid  writers,  that  more  commonly  the 
deteflion  of  the  caufe  has  led  them  to  the 
explication  of  the  fymptoms,  than  the  fym- 
toms  to  the  determination  of  the  caufe. 
The  filence  then  of  writers  I  regard  chiefly 
as  a  proof,  that  the  moft  fevere  difeafes  of 
the  inteftines  have  frequently  been  afcribed 
to  a  miftaken  origin. 

To  myfelf  there  have  occurred  two  in- 
ftanccs  of  faturnine  colic  in  its  genuine 
form  from  the  ufe  of  the  water  of  a  leaden 
pump.  They  are  detailed  in  the  Cafes  XII 
and  XIII.  The  difeafes  mentioned  in  Cafe 
II  were  probably  of  the  fame  kind,  with 
the  addition  of  the  proper  and  peculiar 
fymptom  of  palfied  fuperior  extremities. 
The  inftances  here  adduced  receive  a  ftrong 
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corroboration  from  the  ftriking  fa£ls  rela- 
ted in  Cafe  V  on  the  weighty  authority  of 
Six"  G.  Baker. 


In  individual  inftances  of  this  affefiion, 
as  in  moft  others,  there  are  infinite  Oiades 
of  diiference.    That  which  I  have  defcrib- 
ed  varies  in  many  particulars  from  the  form[ 
in  which  it  affeSs  plumbers,  painters  and 
other  workmen  in  lead,  who  are  occafion- 
ally  expofed  ta  the  influence  of  large  quan- 
tities of  the  poifon  within  fliort  periods  of 
time;  and  is  the  type  to  which  particular 
cafes  approximate  in  a  greater  or  lefs  de- 
gree, but  not  without  much  variety  and  ir- 
regularity in  many  of  the  appearances.  In 
moft  cafes  the  pains  of  the  bowels  are  the 
prominent  feature;  in  a  few,  the  paralytic 
affeftion.     For  this  reafon.  Cafe  IV  may 
juftly  be  efteemed  an  inPiance  of  this  dif- 
eafe,  though  there  were  never  any  very 
acute  pains  throughout  the  courfe  of  it. 


If  accidental  circumftances  fiioiild  make 
the  fufFerers  ceafe  to  ufe  the  contaminated 
water/  the  difeafe  being  in  its  beginning  and, 
it  may  be,  for  feveral  years  mild  and  irregu- 
lar, may  have  excited  no  great  notice,  nor 
be  ever  traced  to  its  proper  fource,  if  the 
attention  have  not  been  particularly  direfled 
to  this  point.  An  affeftion  trifling  in  its 
magnitude  and  unattended  by  any  ferious 
confequences,  when  no  longer  felt,  will  per- 
haps be  no  more  thought  of.  But  fuch  af- 
fections muft,  neverthelefs,  be  deemed  in- 
ftances  of  the  genuine  faturnine  difeafe,  as 
much  as  thofe  of  the  greateft  feverity.  Well 
authenticated  relations  have  come  to  my 
knowledge  of  feveral,  who  have  had  pains 
of  the  bowels  during  the  ufe  of  thefe  waters, 
which  ceafed  on  a  change  of  refidence;  and 
of  others  who  always  fo  fuffer  by  refiding  in 
fituations,  where  leaden  pumps  or  pipes  are 
known  to  be  common.  But  I  do  not  poffefs 
any  (except  thofc  which  will  be  detailed  be- 
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low)  with  which  I  am  fo  circamftantiany 
acquainted,  as  to  juftify  a  particular  narra- 
tion. I  am  perfuaded,  however,  that  fuch 
examples  are  fo  far  from  being  rare,  that  it 
requires  only  attention  to  the  point  in  quef- 
tion  to  deteft  them  frequently.  Apothecaries 
are  more  likely  to  be  familiar  with  thefe  exam- 
ples than  phyficians,  who  are  commonly  con* 
fulted,  only  on  dangerous  emergencies. 

The  venerable  and  Hippocratic  He- 
berden  has  the  following  remarks  in  treats 
ing  on  the  fubjeft  of  the  faturnine  co- 
lic. *    *  I  have  never  obferved  the  acute 

*  fpecies  of  this  colic,  except  among  painters^ 

*  plumbers  or  other  artificers,  who  had  been 
^  expofed  to  lead  or  to  its  fumes,  f    In  the 


*  Heberden  Comment,  p.  333. 

t  Had  this  learned  phy£cian^  who,  in  the  work  I  have 
^uo!-cd,  confines  himfelf  to  the  relation  of  his  own  expe- 
rience, (an  experience — the  refult  of  a  pra(SI:ice  of  half  a 
century)  made  his  obfervations  in  the  country,  he  wouW 


^1 

*  chronic  fpecles,  the  lead  infinuates  itfelf 

*  by  fome  fecret  paflages  into  the  ftomach, 

*  which  calamitous  circumflaDce  often  caufes 

*  great  and  inrarmountabie  difficulty  in  cur- 

*  ing  fach  patients.    For  neither  knowing 

*  nor  furpeSing  how  this  poifon  can  be  in- 

*  troduced  into  the  fyftem,  and  being  there- 

*  fore  unable  to  guard  againft  it,  unlefs  fome 
'  accident  fhould  prevent  the  perpetual  re- 

*  novation  of  the  mifchicf,  it  is  impoIFible 
'  for  the  patient,  by  any  skill,  to  be  reftored 
'  to  his  former  health/ 

This  account  amounts,  I  think,  to  an 
acknowledgement,  that  this  experienced  and 


Jiave  certainly  added  contaminated  cyder  to  the  caufes  of 
the  acute  fpecies  of  faturnine  colic.  This  pelt  is  by  no 
iBeaos  extinct,  in  fpite  of  the  labours  of  Sir,G.  Baker.  An 
inftance  of  it  has  occi3ired  to  myfeif,  of  great  feverity  and 
terminating  in  pr  liy,  a  few  months  ^go.  It  is  quite  idle  to 
hope  to  eiaiiicate  the  mifchievous  cuftoms,  which  occafion 
fuch  drei  iiul  evils,  by  the  feeble  arras  of  realpn,  unaided 
by  legiflatiYC  regulations. 


3S 


accurate  obferver  had  feen  cafes  of  difeafes, 
and  fome  of  them  even  fatal,  which  he  judg- 
ed to  be  fimilar  to  thole  arifing  from  lead, 
and  v/hich  he  fufpefted  to  have  had  the  fame 
origin,  without  having  been  able  to  trace  the 
fource  of  the  poiion.  Many  fuch  muft  have 
occurred  to  others,  though  it  may  be,  that, 
from  the  want  of  equal  powers  of  difcrimi- 
nation,  the  fame  fufpicions  may  not  have 
arifen.  Is  it  inconfiftent  with  candour  to 
fuppofe,that  mifled  by  the  refult  of  his  own 
experiments,  from  which  he  had  inferred 
that  the  water  mufi  be  innocent,  he  neglecled 
enquiries  which  would  have  unfolded  the 
myftery,  though  they  would  have  led  him 
to  doubt  of  the  accuracy  of  his  former  con- 
clufions?  Preconceived  opinions  are  apt  to 
exert  an  irrefiftible  force  on  the  moft  candid 
minds ;  and  I  know  not  how  an  obvious  truth 
could  efcape  the  penetration  of  fuch  an  en- 
quirer, without  duly  eftimating  the  weight  of 
their  influence. 
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It  Is  a  point  of  much  praSical  impor- 
tance to  difcriminate  thefe  faturnine  pains  of 
the  bowels,  from  thofe  arifing  from  obftruc- 
lions  of  the  inteftines,  from  common  colics, 
and  from  cramps  and  fpahnodic  pains  of 
thefe  organs.     Many  of  thefe  affcftions 
emulate  in  feverity  the  moft  acute  paroxy- 
fms  of  the  true  faturnine  difeafe,  or  have 
many  fymptoms  in  common  with  it^  This 
difcrimination  is  neceffary  for  a  two-fold 
reafon :  firft,  that  the  deteftion  of  the  caufe 
may  lead  to  its  removal,  without  which  it 
cannot  be  hoped,  that  any  permanent  and 
effential  relief  can  be  obtained;  and  fecond- 
ly,  becaufe  the  proper  treatment  of  fatur- 
nine pains  is  materially  different  from  that 
of  common  bowel  complaints.    To  remove 
obftruftion  and  refolve  inflammation  are  the 
chief  indications  in  moft  of  the  ordinary 
difeafes  of  the  bowels,  and  by  purfuing 
thefe  with  fufiicient  fteadinefs,  confiderable 
advantage  is  frequently  gained.     But  the 
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operation  of  lead  on  the  f)  Rem  is  powcr^ 
fully  fedative  and  debilitating,  and  direftly 
adverfe  to  exuberant  aftion.    Hence  in  the 
moft  acute  form  of  the  faturnine  difeafe, 
opium,  (which  is  ftrongly  flimulant  on  the 
arterial  fyftem)  is  adminiftered,  with  fafety 
and  advantage,  in  quantities  much  larger 
than  can  be  borne  in  mofl:  other  difeafes; 
bleeding,  vv^hich  is  imperioufly  requifite  ia 
inflammations  of  the  inteflines,  is  here  rare* 
ly  admifTible;  and  cathartic  medicines  are 
xifeful,  only  fo  far  as  they  fupport  or  excite 
inteftinal  aftion,  and  remove  or  prevent  un* 
natural  and  morbid  accumulations.  *  The 
pains,  of  which  I  am  now  treating,  partici- 
pate in  the  naiture  of  thofe  of  the  proper 
faturnine  colic,  or  to  fpeak  more  juflly,  are 
the  very  fame,  except  in  degree;  and  they 
are  ftill  more  adverfe  to  ftrong  and  repeat- 


*  See  Warren,  Of  the  Colica  PitftonuiDj  in  Med, 
Trans-  vol.  2.  p.  68. 
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ed  evacuations,  from  the  exhauftion  of  the 
vital  powers  produced  by  the  previous  flow, 
filent  and  unheeded  operation  of  the  poifon 
on  the  conftitution.  Opiates  united  to  lax- 
ative medicines,  cordials,  and  tonics  may 
be  frequently  admilFible  and  neceffary,  which 
in  common  bowel  complaints  would  be 
more  detrimental  than  ufeful ;  whilft  the  re- 
medies, which  are  often  ferviceable  in  the 
latter  difeafes,  will  produce  little  or  no 
benefit  in  the  faturnine  pains.  The  fmall 
relief  obtained  by  common  modes  of  treat- 
ment, or  even  the  injurious  tendency  of 
them,  if  purfued  too  far,  are  circumftances, 
which  may  give  an  .  attentive  obferver  an 
infight  into  the  nature  of  thefe  pains,  and 
excite  his  fufpicions  of  their  caufe,  if  he 
were  previoufly  uninformed  of  it. 

But  the  Colic  of  Poitou  is  not  the  on- 
ly form  under  which  the  poifon  of  Lead 
manifefts  its  deleterious  qualities  on  animal 
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bctiles ;  and  I  confefs  that  medical  practi- 
tioners in  general  feem  to  me  to  entertain 
ideas  much  too  confined  of  its  powers* 
Though  this  difeafe  has  been  well  known 
for  many  ages,  and  is  defcribed  by  fome  of 
the  earlieft  writers  of  antiquity,  yet  our 
predeceffors  entertained  no  diftincl  notions 
of  the  neceflary  conne6lion  exifting  be- 
tween it  and  its  exciting  caufe.  Lead, 
though  acknowledged  to  be  one  of  its  caufes, 
was  not  fuppofed  to  be  the  only  one ;  which 
difcovery  (it  is  indeed  one  of  great  praftical 
importance)  is  chiefly  due  to  the  fagacity  of 
our  countryman  Sir  G.  Baker.  This  dif- 
covery has,  I  apprehend,  in  a  degree  diver- 
ted the  minds  of  phyficians,  from  confider- 
ing,  whether  or  not  this  be  the  only  cSeti 
of  the  .poifon,  and  from  minutely  enquiring, 
w^hat  others  it  is  apt  to  occafion,  v/hich 
though  lefs  common,  are  not  by  any  means 
tmufual,  and  with  which  it  is  their  duty  to 
be  well  acquainted. 
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Certain  faQs  render  it  probable  that  lead 
does  not  operate  entirely  through  the  me- 
dium of  the  circulation,  nor  by  nervous 
fympathy ;  but  alfo  topically,  afFe£ling  the 
part  to  which  it  is  immediately  applied, 
more  than  the  other  parts  of  the  body.*^ 
Pewtercrs  and  printers,  who  handle  lead  very 
much,  particularly  whea  hot,  are  fubjefl:  to 
palfies,  and  other  derangements  of  the  ner- 
vous fyftem ;  but  we  do  not  find  that  they 
are  afflifted  with  colics,  t     The  ftriking 


*  This  feeras  to  have  been  the  opinion  of  the  celebrated 
HofFman.     His  words  are,  '  Cum  fiscco  lymphatico  ad 

*  nervos,  tendines,  Hgaraenta  dclats,  in  angudiliimis  illo- 

*  rum  tubulis  ex  faciii  quoque  haercnt,  et  ibidem  flagnant, 

*  tarn  obftruendo  tarn  irritando,  dolores,  fpafmos,  fpiritiium 

*  animalium  interceptiones  et  inde  paralyfes  et  contracluras 

<  producunt.    Falfum  enim  eft,  in  pared  vei  contra6):iira  \ 

<  ventris  doloribos  fuperveniente,  per  confenfum  adfici 

*  nervos,  vel  ipfam  peccantem  rnateriam  ex  pmms  viis 
'  per  nervos  ad  partes  extremas  deferru '  HoiFman 
opera  pathologico-pradica.  p.  433.  Halse  1738. — De  me- 
talils  mortiferis. 

t  Medical  Mufeum,   vol.  3,  p,  43  5, 
G  2 
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efiScacy  of  faturnine  applications  may  be  re- 
garded as  a  proof  of  the  fame  alTcrtion. — 
Such  applications  have  no  morbid  influence 
on  thefe  parts ;  the  flate  of  inflammation 
under  which  they  commonly  labour  (the 
fiate  which  it  is  intended  to  counteraft)  may 
be  itfelf  the  antidote  to  the  poifon.  But 
if  it  be  true,  that  the  primary  aftion  of  lead 
is  upon  the  part  to  which  it  is  applied,  it 
follows,  that  the  faturnine  colic  is  not  to  be 
efteemed  to  be  of  the  nature  of  a  fpecifi^ 
difeafe,  the  regular  offspring  of  this  poifon, 
in  whatever  form  or  manner  it  be  applied 
to  the  body:  it  is  merely  the  confequence 
of  its  having  been  brought  into  contafl  with 
the  ftomach  and  inteftines  in  the  firft  in- 
ftance,  a  circumftance,  which,  in  the  way  in 
which  it  is  ufually  received,  muft  of  neceffity 
take  place. 

Bot  there  are  matters  which  have  the 
power  of  Iheathing  ^nd  defending  the  primal 
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vice  from  its  aftion ;  and  in  this  way  the  sa- 
turnine colic  will  be  prevented,  nor  will  the 
bowels  be  more  affected  than  the  other  parts 
of  the  fyftem.  The  evidence  of  Dr.  Cremer, 
recorded'by  Sir  G.  Baker,*  goes  direflly  to 
eftablifh  this  point;  and  it  is  fo  important 
to  the  right  underftanding  of  the  nature  of 
faturnine  difeafe,  that  I  cannot  forbear  quot- 
ing it  at  length.    *  Ofterhout,  he  fays,  is  the 

*  place  of  refidence  of  a  great  number  of 

*  potters,  who  are  conftantly  employed  in 

*  glazing  earthen  veflels.    Having  praftifed 

*  phyfic  here  fifteen  years,  I  never  obferved 

*  among  thefe  men  one  inftance  of  the  colic 

*  of  Poitou;  indeed  very  rarely  any  affeftion 

*  of  the  bowels.  Their  exemption  from  this 

*  malady  feems  to  be  entirely  owing  to  the 

*  large  quantities  of  cheefe,  butter^  and  fat 

*  bacon,  which  is  their  common  food.  It 

*  is,  however,  obfervable,  that,  though  thefe 


f  Medical  Tran factions,  vol.  2,  p  457. 
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^  poifonous  effluvia  are  enervated  with  re- 
^  fpeft  to  the  primes  vice,  yet  very  few  of 
^  thefe  men  are  free  from  diforders  of  the 

*  breafl: ;  but  are  fubjeft  to  coughs,  hoarfe- 

*  nefs,  afthma,  and  fometimes  fpitting  of 
'  blood; 

This  reafoniog  is  very  convincing,  as  it 
is  well  known,  that  the  artifans  employed  in 
the  glazing  of  pottery  are  commonly  afflifiled 
with  this  cruel  malady.    The  fame  is  true  of 
all  who  are  expofed  to  the  fumes  of  the  me- 
tal, which  is  no  other  than  the  oxyd  in  fo 
fine  a  powder,  as  to  be  fufpended  and  float 
in  the  atmofphere.    Among  the  fmelters  of 
Derbyfhire  the  complaint  is  frequent,  and  is 
vulgarly  called  the  belland,  *    In  the  Ger- 
man mine-towns,  Harzgerode  in  the  prin- 
cipjality  of  Anhalt,  Clanftha!  and  Cellerfeld 
in  the  Upper  Harz,  it  is  a  fpecies  of  ende- 


*  Fercivars  EfTays.    v.  i.  p.  458. 
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mic,  among  all  the  clafles  of  workmen,  tvho 
are  expofed  to  the  metallic  fumes,  *  fo 
much  is  applied  to  the  fauces,  and  pafles 
with  the  faliva  into  the  ftomach,  as  to  excite 
the  colic  in  its  moft  tremendous  form,  and 
followed  by  its  moft  difaftrous  confequences. 
From  the  evidence  of  Dr.  Cremer,  combined 
with  thefe  well  known  fafts,  I  conclude,  that 
to  the  produflion  of  the  faturoine  colic,  it 
is  neceffary  that  the  metal  have  been  applied 
immediately  to  the  ftomach  and  inteftines, 
and  that  it  be  not  involved  or  combined  with 
any  matter,  which  can  diminifli  its  dire6l 
aftion  upon  thefe  membranes,  t 

*  Hoffman  de  metall.  morbif.    p.  431. 

f  If  this  hypothefis  be  juft,  no  dependence  can  be  placed 
on  the  accounts  given  by  forae  writers  of  colics  having  been 
caufcd  by  the  external  ufe  of  faturnine  applications,  as  lo- 
tions, cataplafms,  &c.  The  fubje6t  is  expofed  to  fo  many 
deceptions,  that  it  requires  much  flronger  evidence  to  efta- 
blifli  the  fa6l  intended  to  be  proved  by  thefe  ftatements, 
than  any  hitherto  adduced.  Whilft,  however,  I  exclude 
nervous  fympathy,  as  a  proximate  caufe  of  faturnine  colic. 
I  would  not  be  underfiood  as  fuppofmg  it  to  have  no  in- 
fiuence  on  the  produdion  of  any  of  :he  fymptoms. 
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Nor  Is  this  the  only  requifite:  it  is  effcn- 
tial  moreover  that  the  poifon  be  applied  with 
a  certain  force,  the  refult  of  its  quantity  ;  a 
quantity  not  abfolutely  the  fame  in  all  habits, 
for  this  is  contradifted  by  every  day's  ex- 
perience ;  but  of  the  fame  relative  power 
upon  different  conftitutions.  Let  us  fuppofe 
that  a  grain,  taken  daily  for  three  months, 
will  in  a  given  conftitution  excite  the  colic. 
Half  a  grain  taken  daily  for  fix  months  will 
be  the  fame  abfolute  quantity ;  but  it  does 
not  follow,  that  this  will  excite  the  colic, 
nor  even  if  the  whole  quantity  taken  be  in- 
creafed  ftill  farther,  by  continuing  the  habit 
for  a  longer  time.  In  fome  perfons,  it  is  true, 
the  fmallnefs  of  the  dofe  may  be  compenfated 
by  the  accumulation  caufed  by  the  continu- 
ance of  the  habit.  The  examples  I  have 
produced  are  a  fufficient  proof  of  the  faft. 
But  in  the  great  majority  of  cafes  it  will  be 
otherwife,  and  the  difeafe  excited  will  aflume 
a  different  form.    This  is  analogous  to  the 
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operation  of  other  fubftances  on  the  body. 
It  may  not  be  eafy  to  give  a  fatisfaftory  rea- 
fon  for  thefe  varieties,  in  our  prefent  limited 
knowledge  of  the  laws  of  animal  life.  But 
well  known  and  authentic  fa6is  put  it  beyond 
a  doubt,  that  thefe  varieties  take  place. 

The  faturnine  colic  is  not  endemial  in 
Devonfliire  or  the  other  cyder  counties  dur- 
ing the  whole  year,  but  is  confined  to  thofc 
months  when  the  liquor  is  ftill  new,  crude, 
and  the  fermentation  incomplete.  When 
the  liquor  becomes  fine,  the  noxious  matter 
in  a  great  measure  feparates,  and  is  carried 
to  the  bottom  of  the  velTel,  as  the  feculen- 
cies  fubfide.  Tartar  is  generated  during  the 
vinous  fermentation,  the  acid  of  which  unit- 
ing with  the  lead  forms  a  fait,  fcarcely,  if 
'  at  all  foluble  in  water;  and  henpe  the  puri- 
fication which  the  liquor  receives.  But 
though  this  fait  is  infoluble  in  water,  it  is 
otherwife  in  regard  to  vinegar ;  this  acid  dif- 
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folves  a  foiall  quantity.  No  cyder,  nor,  I 
believe,  any  wine  is  deflitute  of  a  portion  of 
vinegar.  If  therefore  the  liquor  has  been 
once  contaminated  during  the  firft  ftages  of 
fermentation,  it  is  irapoffible  for  it  ever  to 
become  pure ;  except  by  procefTes,  which 
would  render  it  unfit  for  drinking.* 

Thus  that  the  colic  is  only  endemial 
whilfl:  the  cyder  is  new,  is  not  owing  to  the 
liquor  having  been  entirely  divefted  of  the 
faturnine  impregnation,  but  to  the  quantity 
of  the  poifon  having  been  fo  much  dimi- 
nifhed  as  to  be  no  longer  able  to  excite  this 
peculiar  difeafe.  That  the  liquor  is  on  this 
account  become  wholefome,  I  prefume  there 
are  fev,?  who  will  be  inclined  to  believe.  But 
what  is  the  form  and  fymptoms  of  the  dif- 
eafes,  which,  in  this  condition  it  occafions. 


*  See  Fourcroy,  Memoire  fur  la  nature  du  Vin  lithar- 
gyre,  in  the  Hiftoire  de  TAcad^inie  Royale  for  1787. 
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has  not,  as  far  as  I  know,  been  particularly 
defcribed  by  medical  writers. 

We  have,  however,  a  very  fatisfaSory  ac- 
count by  Zeller,  as  quoted  by  Sir  G.Baker,* 
concerning  the  efFefls  of  wine  impregnated 
with  litharge,  on  fome  of  thofe  people  who 
drank  only  fmall  quantities  of  it.  He  ob- 
ferves  /  Thofe  who  ufe  this  liquor  daily  or 
^  very  often,  but  not  in  quantities  large 

*  enough  to  caufe  intoxication,  receive  no 

*  immediate  injury  from  it,  but  by  flow  de- 

*  grees  fuffer  various  fymptoms  of  difeafe; 
^  as  thefe  are  trifling  in  the  beginning  they 
^  difregard  them,  and  have  not  recourfe  to 

*  medicine;  but  fuccefiively,  they  perceive 

*  a  pain  of  the  left  hypochondrium,  a  weight 

*  of  the  ftomach,  inflation  ^nd  {tabem)  a 

*  wafl:ing  of  the  flefh/  Thefe  effeds,  though 
in  appearance  lefs  fevere  than  the  fymptoms 


*  Medical  Tran{a6i:ions.  vol.  1,  p-  260. 
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of  faturnine  colic,  are  in  their  confequenccs 
equally  formidable,  and  in  the  end  equally 
fatal. 

I  have  premifed  thefe  obfervations,  as  I 
hope  they  throw  fome  light  on  the  aGtion  of 
the  faturnine  poifon;  and  as  they  enable  me 
to  give  a  fatisfaflory  anfwer  to  a  queftion, 
that  has  been  frequently  propofed  to  me,  in 
the  form  of  an  objeflion  to  my  fentiments 
concerning  the  noxious  power  of  thefe 
waters.  If,  it  is  afked,  this  leaden  machinery 
be  really  fo  mifchievous  as  is  fuppofed,  how 
happens  it  that  the  faturnine  colic  is  not 
common  over  the  whole  kingdom,  and  en- 
demial  in  thofe  places,  where  this  machinery 
is  in  common  ufe?  The  objeftion  is  cer^ 
tainly  fo  far  well  founded,  that  it  muft  be 
acknowledged,  that  the  faturnine  colic, 
though  probably  much  more  frequent  than 
is  commonly  fuppofed,  is  but  of  rare  occur- 
rence, nor  are  even  the  pains  of  the  bowels, 
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which  participate  of  its  nature,  by  any  means 
frequent,  regard  being  had  to  the  great  num- 
ber of  perfons,  who  are  in  the  daily  habit  of 
ufing  fuch  waters. 

There  are  two  reafons  which  may  be 
given  for  this  fa£l.  The  firft  is  the  minute- 
nefs  of  the  dose.  In  my  aflfay  of  a  water, 
which  I  fufpe£l  to  contain  much  more  lead 
than  is  common,  I  calculate  that  the  quan- 
tity difTolved  is  little  more  than  a  tenth  of 
that,  which  has  been  faid  to  be  contained  in 
wine  adulterated  by  litharge, 

A  fecond  obftacle,  and  one  which  is 
perhaps  flill  more  powerful,  is  the  peculiar 
manner  in  which  the  metal  is  combined,  as 
it  is  found  in  thefe  folutions.  This  is  not 
the  place  to  enter  at  large  upon  this  fub- 
jeQ:  it  is  enough  at  prefent  to  obferve,  that 
it  is  involved  more  or  lefs  completely  in  all 
of  tliefe  waters  with  a  matter,  which  feems 
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to  be  of  a  vegetable  nature.  This  union  is 
5n  many  cafes  fo  perfeft,  as  to  require  the 
application  of  powerful  chemical  agents  to 
diflbive  the  combination,  and  exhibit  it  un- 
der its  common  forms  and  relations.  Thus 
it  would  appear,  that  the  ftomach  and  in- 
teftines  are  defended  from  its  immediate 
aftion,  in  fome  cafes  totally,  in  all  partially; 
and  thus  are  the  pains  and  fpafms,  which 
are  the  confequences  of  this  immediate  ac- 
tion, prevented. 

For  each  of  thefe  reafons,  to  confider 
only  the  operation  of  lead  on  the  primes 
vice,  is  to  have  a  very  imperfeft  view  of  its 
powers;  it  is  neceffary,  if  we  vvould  enter- 
tain juft  notions  of  the  fubjefl;,  that  we  take 
a  far  wider  range,  and  examine  its  influence 
under  all  its  modifications,  and  on  all  the 
parts  and  fun6iions  of  the  body.  It  is  my 
bufmefs  then  to  enquire  in  this  place,  what 
other  difeafes,  independent  of  the  faturnine 


33 


Gdlic,  It  is  apt  to  excite,  when  gradually  in- 
troduced into  the  fyftem.  But  here,  I  fear^ 
we  fhall  receive  but  a  faint  and  glimmering 
light  from  medical  authority.  It  is  com- 
monly acknowledged  as  one  of  the  parents 
-of  chronical  and  lingering  difeafes ;  it  has 
been  fuppofed  to  operate  as  a  flow  poifon ; 
and  even  it  has  been  afferted,  that  in  fome 
countries  it  has  been  made  fubfervient  to 
fuch  nefarious  purpofes.  Happily  our  man- 
ners have  exempted  us  from  any  knowledge 
of  the  confequences  of  fuch  unprincipled 
attempts;  and  it  may  be  fafely  afferted  in 
general,  that  we  are  flill  very  imperfeftly 
acquainted  with  the  forms  which  the  mala- 
dies engendered  affumes.  What  thefe  are, 
— what  the  places  which  would  be  alFigned 
to  them  in  nosological  fyftems, — whether 
they  are  permanent  and  invariable — or  whe- 
ther they  differ  in  different  habits,  or  in  fuc- 
ceffive  flages  in  the  fame  habit, —  on  thefe 
and  many  other  interefting  queftions  con- 
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nefled  with  the  fubjea;,  little  or  no  light 
has  as  yet  been  thrown.  How  indeed  can 
it  be  oth^rwife?  The  caufe  itfelf,  except 
when  the  efFefi  produced  has  been  confined 
to  one  regular  feries  of  fymptoms,  viz.  co- 
lic and  paify,  has  almoft  always  efcaped  ob- 
fervation :  it  is  no  wonder  then,  that  the 
effeQs  have  been  involved  in  equal  obfcuri- 
ty,  and  paffed  over  in  filence. 

The  few  obfervations,  which  my  limit- 
ed opportunities  have  enabled  me  to  make, 
I  have  accurately  and  faithfully  detailed. 
Thefe,  I  hope,  may  have  their  ufe  in  excit- 
ing the  ferious  attention  of  phyficians  and 
of  the  world  in  general  to  an  objed,  which 
involves  the  health  and  comfort  of  fuch 
numbers  of  perfons.  Though  the  inftances 
I  have  adduced  of  its  deleterious  power  are 
by  far  too  few  to  juftify  any  broad  and  ge- 
neral conclufions  on  the  nature  of  the  dif- 
eafes  produced,  they  are  enough  to  prove 
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abundantly  that  the  evil  is  of  an  evident  and 
palpable  magnitude.  I  hope  they  may  ferve 
as  the  foundation  of  a  ufeful  building:  it  is 
the  duty  of  thofe,  who  poflefs  the  advantage 
of  a  wider  range  of  experience  than  myfelf^ 
to  ere£l  the  fuperftrufture.  I  cannot  pre- 
tend to  have  difcovered  any  fure  diagnoftic 
fymptom,  or  train  of  fymptoms,  by  which 
difeafes  from  this  caufe  may  be  with  cer- 
tainty diftinguifhed ;  and  from  which  the 
caufe  itfelf  may  be  detefted  and  removed. 
Still  there  will  be  found  conliderable  refem- 
blances  in  fome  features  of  the  cafes  to  be 
related;  and  I  hope  they  may  in  fome 
meafure  ferve  to  afTift  and  guide  others  in 
their  inveftigations. 

If  the  difeafe  put  on  the  genuine  form 
of  faturnine  colic,  there  needs  only  a  faith- 
ful enumeration  of  the  fymptoms  to  prove 
its  nature  and  its  origin ;  nor  is  the  demon- 
ftration  imperfeS^  though  it  fhould  termi- 
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nate  fatally.  But  in  an  argument  of  the  na- 
ture of  that  with  which  we  are  now  con- 
cerned, fatal  eafes  are  hardiy  adraiffible; 

inferences  drawn  from  fuch  mud  be  in 
their  nature  rather  vague  and  conjeftural. 
There  is  only  one  method  of  afcertaining 
the  truth,  and  of  eftablifhing,  with  the  force 
of  a  rnoral  and  praftieal  demonftration,  that 
the  effeft  is  affigned  to  its  jaift  and  legiti- 
mate caufe.  It  is  necelfary,  that  the  difeafc 
in  queftion  have  been  of  fome  confiderable 
duration;  that  the  innate  powers  of  the  fyf- 
tern  have  feemed  unequal  to  its  cure,  and 
that  medicine,  applied  by  perfons  not  fup- 
pofed  deficient  in  ordinary  {kill  and  difcern- 
mcnt,  have  failed  to  afford  any  permanent 
and  effential  benefit:  if  under  thefe  circum- 
ftances,  by  the  change  of  water  only,  the 
difeafe  begins  gradually  to  wear  away  and 
finally  difappears,  the  proof  is  as  perfeft  as 
can  reafonably  be  required.  Much  confir- 
mation will  be  given  to  the  opinion,  if  fe* 
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veral,  who  have  equally  ufed  the  fufpecled 
water,  have  had  their  health  impaired ; 
though,  on  the  other  hand,  the  efcape  of 
fome  by  no  means  warrants  us  to  infer  that, 
with  regard  to  others,  our  fufpicions  are 
grcundlefs. 

The  appearances  I  have  obferved  are 
not  at  all  regular  and  uniform  in  every  fob- 
je£l,  but  on  the  contrary  are  very  differ- 
ent in  different  habits.  This  variety  is  not 
inconfiftent  with  the  acknowledged  laws 
of  the  fyflem.  Bcfides  the  common  varia- 
tions of  age  and  temperament,  the  predif- 
pofition  to  various  difeafes  is  implanted  vnth 
the  firfl:  principles  of  the  frame ;  the  different 
organs  of  the  body  being  endued  with  fuf- 
ceptibilities  of  external  or  internal  impref- 
fions,  which  are  unequal  in  different  bodies. 
All  fubilances  when  received  into  the  circu- 
lation  are  applied  to  the  whole  body,  and 
perhaps  not  a  fingle  organ  is  totally  exemnt- 
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ed  from  the  aftion  of  their  fpecific  powers. 
Each  muft  therefore  fufFer  in  the  order  of  its 
peculiar  fufceptibility,  which  circumftance  is 
of  itfelf  an  abundant  fource  of  variety  in  the 
confequent  phoenomena.  If  to  this  we  add 
the  infinite  diverfity  in  the  fympathies  of  the 
parts  with  each  other^  or  with  any  particular 
organ,  we  can  feel  no  furprize  at  the  num- 
berlefs  varieties  and  indefinite  modifications 
which  appear  in  the  refults. 

It  is  necefTary  to  obferve,  that  much 
relief  can  rarely  be  expefted  immediately 
or  very  foon  after  the  difcontinuance  of  the 
water.    The  difeafes  engendered  by  lead 
feem  to  be  in  their  nature  lingering  and 
chronical.    In  cafes  where  preparations  of 
this  metal  have  been  given  as  a  medicine, 
and  its  ufe  continued  but  a  very  ftiort  time, 
it  has  been  known  to  occafion  a  difeafe  of 
fuch  obftinacy,  as  to  require  a  very  confider- 
able  length  of  time  for  its  removal  Thus 
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we  are  informed  that  four  grains  of  ceruQa 
acetata,  taken  for  no  longer  a  time  than 
three  fucceffive  days,  "occafioned  intolerable 
uneafinefs  in  the  bowels  for  fome  months."  * 
It  is  a  commonly  received  opinion,  found- 
ed, I  believe,  on  aftual  obfervation,  that  the 
longer  the  force  of  this  poifon  has  been  ac- 
cumulating before  producing  evident  dif- 
eafe,  the  more  dangerous  has  been  the  dif- 
eafe  when  produced,  and  the  longer  has 
been  the  time  required  for  its  effeSs  to  wear 
off.  This  is  known  to  be  the  law  obferved, 
when  it  has  occafioned  faturnine  colic,  and 
in  this  inftance  we  may  fafely  confide  in 
analogical  reafoning,  though  the  fymptoms 
be  anomalous.  As  in  difeafe  from  poifoned 
waters,  the  evident  mifchief  is  much  more 
flow  and  gradual  than  in  all  others,  that 
have  been  hitherto  noticed,  the  fame  law 
may  be  cxpefied  to  hold  good  in  a  ftill 


*  Medical  Tranfadions.  vol  1 .  p.  302, 
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higher  degree.  Accordingly  in  the  inftan* 
CCS  which  have  occurred  to  myfelf,  the  re- 
ftoration  to  health  has  been  very  gradual : 
three  or  four  months  have  been  required, 
before  a  confiderable  amendment  has  taken 
place ;  a  twelvemonth  or  more,  before  the 
complete  re-eftablifliment  of  the  health. 

Though  the  caufe  of  difeafe  have  been 
juftly  affigned,  it  will  be  in  vain  to  hope 
that,  in  every  cafe,  health  can  be  reftored 
to  its  former  integrity,  by  difcontinuing  the 
ufe  of  the  water.    This,  it  is  evident,  muft 
depend  on  the  nature  of  the  difeafe,  the 
ftrength  of  the  conftitution,  the  degree  of 
cxhauftion  fuffered  by  the  vital  powers,  and 
various  other  circumftances,  which  may  be 
peculiar  to  each  individual  patient.  The 
recovery  from  the  ordinary  chronic  fatur^ 
nine  colic,  when  it  has  been  of  long  durati- 
on, and  the  ftrength  has  been  greatly  im- 
paired, is  commonly  very  imperfeQ;  and 
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the  fufFerer  is  too  often  doomed  to  fpend  thd 
remainder  of  his  days  in  a  hopelefs  ftate  of 
valetudinarian  infirmity.  When  the  ex- 
hauftion  of  the  powers  of  life,  from  the 
caufe  we  are  now  confidering,  has  been  car- 
ried an  equal  degree, there  can  be  no  grounds 
for  cxpefting  a  more  favourable  termination, 
I  muft  acknowledge,  however,  that  fome  of 
the  cafes,  which  have  occurred  to  myfelf, 
bore  fo  unfavourable  an  afpefl,  as  to  occafion 
no  fmall  anxiety  for  their  ilTue.  The  fymp- 
toms,  perhaps,  were  purely  faturnine,  un- 
mixed with  conftitutional  difeafes  or  organic 
alterations  of  the  vifcera.  Had  fuch  affec- 
tions been  fuperadded,  recovery  would  moft 
probably  have  been  impoffiblc. 

One  affertion  I  may  venture  to  make 
from  repeated  obfervation,  and  I  dare  fay  it 
will  be  found  univerfally  true.  It  is  that 
the  poifon  has  a  much  more  evident  and 
more  fuddea  effeft  upon  thofe  who  have 
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been  once  ftrongly  afiFefted  by  It,  than  updil 
others.  The  conftitution  fo  far  from  be- 
coming reconciled  to  it  by  habit,  is  rendered 
more  and  more  fenfible  to  its  irritation* 
This  fa6l  I  fuppofe  it  is  intended  to  exprefs^ 
when  perfons  fay,  as  they  frequently  do., 
that  the  effefts  of  lead  gradually  accumulate 
in  the  fyftem.  1  have  feen  a  delicate  female^ 
who  had  returned  home  from  fea-bathing 
after  illnefs  with  a  frefli  complexion,  and 
every  external  mark  of  firmer  heahh  than 
Ihe  had  enjoyed  for  years,  lofe  her  colour 
and  contraft  the  appearance  of  languor  and 
ill  health  in  a  fortnight  or  three  v/eeks» 
Three  or  four  years  would  not  have  effefied 
the  fame  change  on  the  appearance,  previous 
to  the  conftitution  having  undergone  the 
faturnine  irritation.  Nay,  lefs  than  a  week 
has  been  fufficient  to  make  repeatedly  a 
fenfible  change  in  the  complexion,  in  a 
young  lady  who  made  no  complaints  about 
her  health;  and  in  a  fituation  where  no  other 
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l-eardn  could  ht  afligned  for  the  alteration, 
than  the  taint,  which  all  the  water  ufed  by 
her  had  received. 

It  is  on  this  account  eflentially  necef- 
fary,  that  thefe  patients  be  inftru£led  to  be 
Hioft  minutely  attentive  to  avoid  in  their 
diet  all  articles,  which  may  be  fufpefted  to 
have  by  any  means  contrafled  a  fimilar 
taint.  Their  food  and  their  liquor  fliould 
be  free  from  the  fufpicion  of  impurity.  All 
fweet  wines  not  made  at  home, — fweet  cy- 
der,— meat  faked  in  leaden  troughs, — milk 
kept  in  leaden  veffels, — ^all  fuch  things,  the 
ufe  of  which  is  fufficiently  hazardous  to  the 
found,  may  be  of  ferious  detriment  to  thofe 
afflifted  with  thefe  complaints.  The  culi- 
nary veffels  fhould  be  examined;  in  fliort, 
a  fcrupuloufnefs,  which  may  be  almoO:  ridi- 
culous in  common  cafes,  fhould  be  here  fe- 
rioufly  enjoined.  It  has  been  direcied  very 
properly  in  affeftions  fecmingly  feturhine^ 
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but  in  which  the  fource  of  the  poifon  ha5 
eluded  deteflion,  that  the  patient  ftiould 
take  a  journey,  to  Bath  for  infiance  ;  with 
the  intention,  both,  that  the  health  may  be 
improved,  and  the  introduflion  of  new  poi- 
fon  be  prevented  by  a  total  change  in  the 
daily  habits  of  life.  But  the  patients,  whofe 
cafe  I  am  now  confidering,  fliould  rather  be 
advifed  to  remain  at  home,  that  the  mif- 
chief,  which  they  have  there  been  taught  to 
avoid,  may  not  be  inadvertently  encounter- 
ed abroad. 

It  is  not  enough  that  the  pump  or 
pipes  be  removed :  it  is  moreover  neceflary 
to  clean  out  the  well  thoroughly.  The 
matter  which  has  been  corroded  from  the 
lead  falls  into  the  well,  and  though  its 
quantity  may  not  be  very  confiderable,  yet 
from  the  ftate  of  divifion  to  which  it  has 
been  reduced,  it  ftill  communicates  pernici- 
ous qualities  to  the  water.    This  I  have 
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learned  from  experience,  though  I  have  not 
yet  had  an  opportunity  to  form  corre6l  no- 
tions of  the  aflion  of  this  matter  by  fynthetic 
experiments.  Of  courfe,  the  fource  of  this 
taint  v/ill  become  exhaufted  in  time ;  but 
as  the  quantity  diffolved  at  once  is  fo  very 
minute,  it  may  be  readily  fuppofed,  that, 
without  this  precaution,  it  may  continue 
even  for  years. 

This  circumftance,  of  the  fyftem  being 
rendered  by  habit  more  fenfible  of  the  fa- 
turnine  irritation,  may  ferve  to  explain  how 
it  happens,  that  perfons  who  have  fuffered 
the  lead  colic,  are  fo  liable  to  frequent  re- 
lapfes  of  their  complaint,  for  a  long  time 
after  they  have  appeared  to  be  no  longer 
expofed  to  the  poifon.  One  patient,  out  of 
a  very  numerous  family  of  domeftics,  who 
had  been  afflifted  with  the  colic  of  Poitou 
from  the  ufe  of  an  adulterated  white  wine, 
is  faid  by  Warren  to  have  relapfed  five  years 
/        K  2 


after  the  accident,  to  have  fuflefed  nine  re- 
turns of  the  colic  afterwards,  and,  at  the 
diftance  of  fixteen  years,  to  be  in  the  chro- 
nical ftate  of  the  difeafe,  with  the  fingers  of 
both  hands  paralytic*  In  this  very  un- 
happy cafe,  fomething  may  certainly  be  al- 
lowed to  the  power  of  habit,  the  influence 
of  which  both  over  the  continuation  and 
the  recurrence  of  difeafes  is  very  great :  but 
I  cannot  help  fuppofing,  that  the  patient 
jnuft  have  been'expofed  to  the  repeated  ac- 
tion of  the  poifon.  It  may  be,  that  the 
frelh  portions,  which  were  introduced,  were 
fo  minute,  as  to  have  had  no  fenfible  opera- 
tion on  found  conftitutions,  and  therefore 
wholly  eluded  obfervation.  This  fuppofition 
is  certainly  the  moft  confolatory  to  the  af- 
flifted,  as  it  affords  them  the  profpeft  of 
fome  alleviation  to  their  fufferings,  for  the 
encouragement  and  reward  of  a  continued 
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vigilance  on  their  parts.  It  not  at  all  im* 
poffible,  that  this  increafed  fufceptibility  of 
the  faturnine  irritation  may  continue  during 
the  whole  remaining  part  of  life. 

So  far  have  I  fpoken  of  the  direft  and 
immediate  influence  of  the  poifon  on  the 
frame:  but  it  is  highly  probable  that,  by 
confining  ourfelves  to  this  point  of  view^ 
we  Diall  ftill  entertain  too  narrow  and  partial 
conceptions  of  the  fubjeft.  Nothing  in  the 
animal  fyftem  operates  alone ;  but  various 
agents  are  perpetually  exerting  fimultaneous 
forces,  which  either  confpire  with  or  coun- 
teraft  their  refpeftive  tendencies.  Without 
pretending  to  offer  any  very  minute  or  re- 
fined theory  of  the  mode  in  which  this  mi- 
neral a9:s,  it  will  be  readily  allowed  to  be 
a  new  force  ^  introduced  into  the  body,  di- 


*  I  beg  leave  to  fubmit  to  medical  theorists  the  propriety 
of  uling  this  wordj  or  fonie  one  equivalent  to  it,  inftead  of  the 
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ttdJy  and  in  a  very  high  degree  debilitating 
every  fnnftion,  where  we  can  trace  its  ope- 
ration. Independent  then  of  any  fpecinc 
powers  it .  poffeffes,  it  cannot  be  doubted, 
that  it  muft  concur  and  confpire  with  all 
the  other  direft  cauTes  of  debility,  that  it 
will  heighten  their  powers,  and  aggravate 
their  effefts.  The  refult  of  fuch  a  concur- 
rence of  different  caufes  muft  neceffarily  be 
complicated :  hence  there  will  be  a  great 
difficulty,  if  not  an  utter  impoffibility  of  dif- 
tinguifhing  how  much  ought  to  be  attributed 
to  one  of  the  agents,  and  how  much  to  the 
others.  Such  influences  they  are,  which 
call  into  life  the  innate  germs  of  difeafes, 
that  are  latent  in  mod  bodies,  and  which 
might  perhaps  have  fo  continued,  but  for 
the  operation  of  foreign  and  accidental  cir- 


much  iifed  and  greatly  abufed  term  Jiimulus.  It  is  at  leafc 
unambiguous,  and,  in  cafe  of  its  reception,  the  word  flimu- 
lus  may  be  again  reAored  to  its  juft  fignification,  viz.  a  fub- 
.il:ariCe  wblcb  directly  and  fenfibly  increafes  animal  action. 
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cumftances.  It  Teems  then  not  unlikelt^^ 
that  a  very  numerous  tribe  of  difeafes^ 
which  are  acknowledged  to  be  the  offspring 
of  debilitating  forces^  may  have  frequently 
been  excited  by  this  concealed  and  infidi- 
ous  mifchief.  Such  are  fcrofula,  phthifis 
pulmonalis,  dropfy,  chronic  rheumatifm,  dyf- 
pepfia  and  bilious  complaints,  hypochondria- 
cs, and  the  hoft  of  nervous  complaints, 
which  infeft  modern  life.  The  poifon  itfclf 
would  be  ftill  more  efiPeftually  concealed, 
than  where  it  has  produced  its  fpecific  ef- 
fefls,  by  putting  on  the  mafk  of  well  known 
forms  and  alTuming  familiar  names.  I  con- 
fefs  myfelf  to  be  unprovided  with  faSs  fuffi- 
cient  to  fupport  and  eftablifli  this  hypothefis 
on  a  folid  bafis.  The  marked  circamftance 
at  the  conclufion  of  Cafe  VIII  is,  how^ever, 
much  in  its  favour:  and  I  hope  that  the  fafts 
recorded  in  Cafe  X  may  not  be  undeferving 
attention.  It  certainly  feems  fufficiently 
conformable  to  the  operation  of  other  fab-^ 


fiances  to  merit  a  particular  enquiry,  atid 
to  be  confirmed  or  refuted  by  future  expe- 
rience* 

But  notwithftanding  the  efifefls  of  thefe 
israters  is  in  many  cafes  fufiBciently  palpable^ 
it  muft  be  acknowledged,  that  the  great  ma- 
jority of  perfons,  who  ufe  them,  receive  no 
immediate  or  fenfible  injury.  Indeed  it 
cannot  be  conceived  poITible,  that  the  cuftom 
of  employing  lead,  for  the  purpofe  of  con- 
taining or  conveying  water,  could  have  ever 
prevailed  in  any  great  degree,  if  a  conlider^ 
able  proportion  of  thofe  who  drank  the  wa- 
ter had  been  found  to  have  their  health  im- 
paired within  the  courfe  of  a  few  years. 
Such  an  effeft  would  have  been  too  grofs 
to  efcape  the  obfervation  of  the  multitude. 
This  fecming  general  fecurity  has  rendered 
mankind  blind  to  the  injury  fufFered  by  in- 
dividuals, and,  I  doubt  not,  will  make  them 
flow  and  difficult  in  admitting  the  do61rine, 
which  it  is  my  obje6t  to  eftablifh. 


The  main  caufe  of  this  apparent  fala- 
brity  can  be  no  other  than  the  very  minute 
quantities  of  the  metal,  which  are  common- 
ly taken  up  by  the  water.  Different  fprings 
have  unequal  folvent  powers ;  and  probably 
thofe,  which  are  moft  corrofive,  are  likewife 
the  moft  powerful  folvents.  Much  too,  it 
is  evident,  muft  depend  on  the  time  that  the 
metal  is  kept  in  contaft  with  the  water,  and 
the  quantity  of  furface  which  is  expofed  to 
its  aClion.  Very  fhallow  wells,  the  water  of 
which  is  much  ufed,  muft,  other  circum- 
ftances  being  equal,  be  the  leaft  noxious. 
Long  pipes,  clofed  at  one  extremity,  are  the 
worft  of  all.  Cifterns  are  double  danger* 
ous:  if  their  ufe  be  continued,  let  them  at 
leaft  be  covered,  to  exclude  leaves^  dead 
flies  and  other  accidental  impurities.  The 
water  which  is  turbid,  (there  are  fome, 
which  acquire  a  milky  whitenefs)  muft  be 
more  than  common  noxious:  t^ie  matter 
which  occafions  the  cloudinefs  feems  to  be 
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the  fame  as  that  which  incrufts  the  metal^ 
formed  under  our  eye.  Thofe  pumps  or 
pipes  which  frequently  want  repairs  cannot 
but  he  very  unwholefome.  Pipes  through 
which  there  is  a  conftant  current  are  the 
leaft  fufpicious  of  all.  But  the  water  which 
pafTes  even  through  thefe,  when  they  are 
of  a  very  great  length,  with  curvatures  in 
them,  and  a  difference  of  elevation  in  their 
courfe,  betrays  figns  of  a  metallic  impreg- 
nation. 

However  minute  may  be  the  quantity 
of  noxious  matter  taken  up  by  moft  waters, 
I  am  perfuaded,  that  in  mofl  cafes  it  is 
enough  to  have  a  fenfible  influence  on  ten- 
der and  delicate  habits.  As  far  as  I  can 
conjecture  by  the  appearance  with  precipi- 
tants,  there  are  very  few  waters  more  pure 
in  themfelves,  than  thofe  of  the  Priory 
Pools,  which  fupply  the  water  works  of  the 
town  of  Warwick,  and  few  which  arc  lefs 


tainted  by  paffing  through  the  leaden  pipes. 
The  diftance  from  the  town  is  not  a  quarter 
of  a  mile,  and  many  of  the  pipes  are  ftill 
of  wood.  I  cannot  attribute  any  ferious 
illnefs  to  the  ufe  of  thefe  waters  alone  ; 
though  I  muft  confefs  that,  my  attention, 
till  within  this  laft  year  and  half,  not  hav- 
ing been  dircQed  to  this  point,  many  fafls 
illuftrativc  of  the  queftion  may  have  efcaped 
me.  But  in  one  family,  which  has  now  ufed 
no  other  than  thefe  waters  for  four  years,  three 
young  ladies  may  be  fufpeSed  to  have  receiv- 
ed injury  from  them.  One  has,  during  the 
laft  two  years,  become  much  thinner  and 
has  frequently  flight  pains  of  the  bowels: 
all  have  loft  their  colour  and  the  healthinefs 
of  their  complexion ;  and  one  has  repeat- 
edly regained  the  freftmefs  of  health,  by 
occafional  abfence  from  the  town.  How 
foon  it  vanifties  on  her  return  home  has 
been  already  mentioned.  ^    All  this  would 

*  See  page  64,  ad  finem, 
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not  be  called  difcafe,  ftriftly  fpeaking ;  but 
it  would  probably  terminate  in  difcafe  of  the 
moft  ferious  nature,  if  the  caufe  were  ne- 
gleftcd  or  mifunderftood. 

The  great  minutenefs  of  the  dofe  is  in 
part  compenfated  by  the  very  abundant  ufe, 
which  is  made  of  the  vehicle  of  the  poifon. 
BeEdes  drinking  it  pure,  we  ufe  it  hoitrly 
in  our  tea  and  our  coffee,  in  our  beer  and 
our  domeftic  wines.  It  enters  into  our  bread 
and  many  of  the  preparations  ufed  at  our 
tables.  It  were  idle  to  enumerate  all  the 
ways  m  which  we  are  conftantly  receiving 
it.  When  we  employ  water  in  our  kitchens 
for  boiling  our  food,  a  portion  adheres  to 
and  is  probably  abforbed  by  the  meat,  and 
by  the  vegetables  in  abundance. 

The  fecurity  of  the  majority  amounts 
to  no  more  than  a  prefumption  in  the  favour 

of  any  individual^,  which  may  or  may  not 
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be  confirmedi  by  his  own  experience.  In- 
dependent  of  the  morbid  fufcepribility  of 
impreffions,  which  diflinguifhes  weak  ha- 
bits, there  is  mmoh  variety  in  the  original 
conftitution  of  the  human  fram^^  which  oc- 
cafions  a  correfponding  variety  in  the  eflfeft 
of  equal  forces.  This  appears  with  much 
fircngtb  in  the  very  different  quantities  of 
this;  metal,  whkk  diiBferent  perfons  fuflrain 
without  apparent  injury^.  Even  the  majo- 
rity of  thofe  perfon?,  who  have  bad  the 
misfortune  to  ufe  wine  adulterated  with  li- 
tharge,.  lb  ftrongly  as  to  occafion  the  death 
©f  fome^  appear  to  have  efcaped  with  little 
injury.  The  teftimony  of  Zeller  eftablifhes 
this  remarkable  fa£k  *  Many/  he  informs 
*  nay,  multitudes  efcaped  uninjured, 

*  though  they  ufed  the  liquor  even  to  intox- 

*  ication  ;■ — others  were  but  flightly  affeft- 
*'  cd.  *    Thofe  then  who  ufe  thefe  waters^ 
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becaufe  the  bulk  of  mankind  perceive  no 
immediate  ill  effeft  from  them,  are  making 
an  experiment  upon  their  own  perfons,  of 
which  they  may  find  reafon  to  repent  when 
it  is  too  late.  The  cafe  of  each  individual 
muft  in  truth  be  efteemed  fingular  and  pe- 
culiar to  himfelf:  confiding  to  the  experi- 
ence of  others  is  a  ground  of  fecurity  which 
may  prove  wholly  fallacious:  the  danger 
can  be  with  certainty  obviated,  only  by 
avoiding  its  fource. 

Hardly  lefs  fallacious  is  a  confidence 
in  a  prefumed  and  pretended  experience  of 
our  own.  For  firft,  as  the  powers  of  lead 
gradually  and  imperceptibly  accumulate  in 
the  fyftem,  the  folution,  which  was  formerly 
innocent  in  appearance,  may  finally  ceafe  to 
be  fo;  and  it  is  not  likely  that  the  change 
can  be  juftly  eftimated,  but  by  thofe  who 
are  thoroughly  informed  of  the  nature  of 
this  poifon.    Secondly^  the  original  powers 


of  the  fyftem  are,  from  caufes  both  internal 
and  external,  in  a  ftate  of  perpetual  flu6iu«i 
ation.    Hence  it  is  that  a  force,  the  energy 
of  which  is  at  one  time  imperceptibly  mi- 
nute, may  at  another  produce  an  obvious 
and  palpable  imprelTion,     In  infancy,  in 
youth,  and  again  in  the  decline  of  life,  the 
powers  of  refilling  morbific  forces  are  more 
weak  and  imperfeft:  during  the  vigor  of 
middle  life  the  powers  of  confervation  have 
reached  their  higheft  ftrength  and  perfefli- 
on.     Under  thefe  various  and  complicated 
changes  of  the  frame,  it  is  neither  impoffible 
nor  improbable  that  the  fubftances,  which 
have  been  ufed  for  a  feries  of  years  with 
apparent  impunity,  may,  notwithftandin'g  be 
eventually  the  occafion  of  difeafe  and  of 
death. 

If  the  purity  of  water  is  of  confequencc 
to  every  perfon.  much  more  fo  is  it  to  the 
fick  and  the  valetudinarian*    Befides  the 


debility  which  expofes  them,  more  tlian 
others,  to  the  influence  of  minute  irritations^, 
they  are  commonly  obliged  to  make  ufe  of 
liqaids  in  much  greater  quantities  than  per- 
fons  in  health.     Thirft  is  a  concomitant  of 
almoft  all  kinds  of  ferious  illnefs.    From  the 
feeblenefs  of  the  digeftive  organs^  another 
concomitant  of  moft  difeafes,  the  aliment  of 
fuch  perfons  confifts  chiefly  of  fluid  matters. 
On  every  account  then,  the  ufe  of  thefe 
tainted  waters  may  be  expefted  to  be  more 
than  commonly  injurious  to  the  fick  and 
the  valetudinarian,  and  frequently  to  pre- 
fent  a  powerful  obfl:acIe  to  the  refl:oration 
of  health.    The  prejudices,  which  will  na- 
turally influence  the  patient,  and  perhaps 
the  medical  attendants,  will  ferve  to  increafe 
the  hazard.   For,  having  ufed  the  fame  wa- 
ter when  in  health,  perhaps  with  little  or  no 
fenfible  detriment,  they  will  be  flow  in  ap- 
prehending and  difficult  in  admitting  that 
to  be  now  pernicious,  which  a  fancied  ex- 


perience  had  made  them  formerly  believe 
Id  be  perfeftlf  innoxious.  The  attributing 
too,  and,  it  may  be,  rightly,  the  origin  of 
their  illnefs  to  other  caufes,  will  be  apt  to 
confirm  them  ftill  more  in  their  error,  and 
to  divert  their  attention  from  a  main  caufe 
of  the  continuance  of  their  valetudinary 
condition. 

1  know  not  whether  the  peculiar  ftate 
of  combination  in  which  the  lead  is  found 
in  all  fpring  water  partially,  and  in  many 
particular  waters  completely,  and  which  I 
have  fuppofed  to  defend  the  primce  vice  from 
its  immediate  aftion,  may  alfo  render  it  lefs 
powerfully  noxious  on  the  other  parts  of  the 
animal  fyftem.  This,  to  be  admitted  re- 
quires to  be  eftabliChed  by  ftrong  evidence: 
and  as  long  as  that  is  deficient,  it  is  furely 
the  part  of  pr^radence,  that  our  ignorance 
ihould  be  enlifted  in  our  defence  and  em- 
ployed on  the  fide  of  our  fecurity.  The 
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prefumption  itfelf  affords  but  very  feeble 
grounds  of  fafety,  fince  I  haw  found  water 
drawn  from  the  fame  fpring  contain  the  me- 
tal under  different  forms  of  combination^ 
when  examined  at  feparate  times. 

The  variety  of  appearances  prefentcd 
by  the  waters  of  the  fame  place  fuggefts 
the  propriety  of  a  further  caution  againft 
being  deceived  by  falfe  analogies.  It  is 
that  there  is  great  hazard  in  prefuming  on 
fuch  grounds,  that  becaufe  in  any  particular 
town  or  diftrifl  leaden  pumps  have  been 
commonly  ufed  without  any  perceptible  de- 
triment, there  are  not  particular  fprings  in 
the  fame  diftrift  where  the  praftice  would 
be  very  pernicious.  Scarcely  any  two-  wa- 
ters have  cxaftly  the  fame  qualities,  and  they 
are  often  found  to  be  extremely  different  al 
an  interval  of  no  morf  than  a  few  yards. 

The  queftion  of  the  greateft  magnitude 
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as  it  regards  fociety  in  general,  fince  it  re- 
gards the  health  of  a  great  multitude  of  its 
members,  remains  ftill  to  be  treated.  It  is 
to  enquire  what  is  the  effeft  of  thefe  waters 
on  the  great  body  of  thofe  who  ufe  them. 
Are  they  really  inert  upon  that  immenfe 
number  of  perfons  who  are  confuming  them 
daily  with  apparent  impunity  ?  Is  it  a  true 
or  an  apparent  falubrity  only,  which  they 
pofTefs  ? 

If  thefe  folutions  have  no  other  ill  ef- 
feft  than  promoting  a  coftive  habit  of  body, 
(an  effeft  of  which,  I  fuppofe,  moft  perfons 
will  allow  them  capable)  this  is  of  itfelf  an 
evil  of  no  fmall  magnitude.  This  habit  is 
alone  a  great  and  conftant  inconvenience;  it 
forms  obftruQions  which  give  rife  to  dan- 
gerous and  often  fatal  inflammations ;  many 
of  the  moft  fevere  difeafcs,  which  afflift  our 
frame,  are  its  offspring,  either  immediately 
or  indircdly,  and  all  difeafes  whatever^ 
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whether  acute  or  chronical,  are  from  this 
circumftance  frequently  rendered  obftinate 
and  intraQable,  as  from  its  removal  they 
frequently  become  mild,  and  yield  to  the 
efficacy  of  medicine,  or  even  to  the  confer- 
vative  powers  inherent  in  the  fyftem. 

The  celebrated  Darwin,  living  in  Der^ 
byfliire,  where  lead  mines  are  fo  abundant, 
had  a  fufpicion,  that  minute  portions  of  the 
mineral  were  the  exciting  caufe  of  the 
Bronchocele,  fo  common  in  Alpine  coun- 
tries. He  communicated  and  fupported 
this  opinion  in  a  correfpondence  he  enter- 
tained on  this  fubjefl  with  Mr.  Wilmer; 
and  I  regret  much,  with  the  latter  gentle* 
man,  that  his  letters  are  not  now  in  cxifl:-* 
ence.  In  the  Zoonomia  *  he  feems  inclin- 
ed to  afcribe  the  difeafe  generally  to  the 
ufe  of  the  water  of  the  Derwcnt,  fupplied 


*  Darwin's  Zoonomia,  vol,  2,  p.  114. 
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from  the  mountainous  part  of  the  country^, 
but  without  making  a  particular  fpecificati- 
on  of  the  matter  which  he  would  confider 
as  noxious. 

In  Coventry  too  this  difeafe  is  thought 
to  be  more  than  commonly  frequent,  and 
Mr.  Wilmer  thinks  that  thofe,  who  ufe  the 
water  of  the  Swanfwell  pools,  are  the  moft 
afHifted  with  it.  Both  the  waters  of  the 
Dcrwent  at  Derby  and  the  Svv^anfwell  water 
at  Coventry  pafs  through  leaden  pipes,  and 
each  take  up  fome  of  the  metal  in  their  paf- 
fage.  I  could  not  deteft  it  in  either  of  thefe 
waters,  previous  to  their  contaft  with  the 
metal.  But  the  Derwent  water  feemed  to 
have  metallic  matter  either  diflblved  by  or 
mixed  with  it;  the  quantity  I  had  to  exa* 
mine  was  too  minute  to  enable  me  to  deter- 
mine its  particular  nature. 

Without  pronouncing  on  this  hypo- 


thefis,  which  at  leaft  merits  notice  from  the 
deferved  celebrity  of  its  propofer,  I  return 
to  the  weighty  queftion  laft  propofed — viz: 
What  is  the  effeft  of  thele  tainted  waters 
on  the  health  of  that  great  muhitude  of 
perfons  who  habitually  employ  them  ?  Some 
are  fo  ftrongly  charged  with  the  metal  as 
to  prove  real  poifons  in  the  courfe  of  a  few 
years :  many  (how  the  fpecific  effefts  of  the 
lead ;  and  I  think  I  have  rendered  it  pro- 
bable, that  all  have  a  fenfible  effeft  on  weak 
and  irritable  conftitutions^or  thofe  which  are 
peculiarly  fufceptible  of  the  faturnine  irrita- 
tion. Can  they  then  be  reafonably  thought 
wholly  innoxious  upon  any  ?  Is  it  not  in- 
finitely more  probable  that  all  muR  feci  * 
in  a  greater  or  lefs  degree  their  influence, 
m  debilitating  the  frame,  exhaufting  the  vi- 
tal energies,  exafperating  difeafes,  accelera- 
ting the  advances  of  old  age,  and  finally  in 
Ihortening  that  period,  which  would  other- 
wife  be  allotted  to  human  life? 
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1  may  be  told  perhaps  of  perfons  who, 
under  thefe  circumftances,  have  enjoyed  a 
ferles  of  good  health,  and  have  arrived  at 
old  age  without  the  fufpicion  of  injury. 
But  may  not  the  fame  be  faid  of  many  who 
indulge  in  pernicious  habits  of  all  kinds? 
It  is  notorious,  that  there  are  perfons  ad- 
difiing  themfclves  to  the  intemperate  ufe  of 
fpirituous  liquors,  who  attain  to  a  vigorous 
old  age,  in  fpite  of  the  irregularity  of  their 
habits.  But  even  in  this  cafe  it  is  likely 
that  the  fot,  who  dies  at  feventy,  would 
have  reached  fourfcore,  had  he  not  beea 
prevented  by  his  vices.  It  is  impoffible  to 
determine  precifely  the  period  of  old  age. 
But  if  a  man,  having  arrived  at  his  clima- 
tcrick,  begins  to  decay,  and  after  a  few  years 
or  a  few  months  of  bad  health  finks  into 
the  grave,  all  the  world  prefumes,  without 
any  further  enquiry,  that  fuch  a  death  is  no 
more  than  yielding  to  the  inevitable  necef- 
fity  of  our  nature. 


To  eftablifh  beyond  contradiftion  tlie 
l-eality  of  the  evil,  and  to  form  fome  con- 
jectures or  calculation  of  its  magnitude,  re- 
quires an  extenfive  refearch.  Bills  of  morta- 
lity _are  the  proper  bafis  of  fuch  an  invefti- 
gation ;  and  if  they  can  be  made  to  furnifh 
unexceptionable  data  for  the  purpofe,  very 
important  indeed  may  be  the  advantages 
derived  to  fociety  from  them.  In  what 
manner  the  ejiquiry  fhould  be  purfued  is  fo 
obvious,  that  it  is  needlefs  for  me  to  enter 
into  any  details  on  the  fubjeft.  The  only  dif- 
ficulty is  to  determine  the  fituations,  which 
may  fupply  the  neceflary  materials  for  fuch  a 
calculation.  But,  I  doubt  not,  many  fuch 
may  be  difcovered  in  various  parts  of  the 
kingdom.  Even  the  recoi*ds  of  private  fa- 
milies, as  to  the  number  of  children  which 
have  been  reared,  and  other  obvious  en- 
quiries, may  in  fome  circumftances  furnifli 
us  with  ufeful  and  fatisfaCtory  refults.  But 
this  labour  I  leave  to  the  zeal  and  induftry 
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of  thofe,  who  may  become  fenfible  of  the 
utility  of  fuch  an  undertaking. 

The  metropolis  of  the  kingdom  is,  I 
apprehend,  as  much,  if  not  more  interefted 
in  the  objeft  of  this  enquiry,  than  any  other 
town  in  Europe.  The  Thames  and  New- 
River  are  the  principal  fources  from  which 
this  great  city  is  fupplied  with  water.  Nei- 
ther of  thefe  waters  are  conduced  through 
lead,  except  for  a  ftiort  diftance  through 
the  fmall  collateral  branches,  which  convey 
it  from  the  main  pipes  to  the  feparate 
houfcs.  In  thefe  the  fluid  flagnates  and  I 
have  found  that  fmall  quantities  of  metal- 
lic matter  are  dilTolved.  There  are  other 
water-works  for  the  convenience  of  par- 
ticular parts  of  the  town,  but  of  what 
material*  the  pipes  are  formed  I  have  not 
as  yet  learned. 

TJiefc  pipes  cannot  be  entirely  harm- 
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lefs,  though  they  convey  the  water  through 
fuch  (hort  diftances.  But  the  cifterns  with 
which,  I  am  told,  almoft  every  houfe  is  fur- 
nifhed,  and  alfo  the  apparatus  for  convey- 
ing it  to  feparate  apartments,  which  are 
very  common  in  the  better  kind  of  houfes,, 
are  what  I  fufpeft  to  be  produftive  of  infi- 
nitely greater  mifchief.  Thefe,  I  fuppofe, 
have  been  gradually  extending  and  increaf- 
ing  in  number,  and  the  ufe  of  common 
pumps  diminiOiing  in  the  fame  proportion. 
Befides  the  fcanty  fupply  from  pumps  in  fo- 
populous  a  place,  and  particularly  in  dry 
feafons,  to  keep  them  in  repair  and  renew 
them  when  decayed  is  attended  with  much 
expenfe,  and  with  ftill  greater  trouble  and 
inconvenience.  On  this  account,  it  may  be 
expefted  that,  where  water  can  be  procured 
by  other  means,  common  pumps  will  be  gra- 
dually negleSed,  and  fall  into  difufe.  I  aflc 
then  whether,  through  the  whole  of  the  laft 
century,  the  ufe  of  the  Thames,  and  parti- 


cularly  of  the  New  River  water,  has  not 
been  increafing ;  and  in  confequence  whe- 
ther there  are  not  at  prefent  a  greater  number 
of  cifterns,  and  fewer  common  pumps  in  the 
fame  proportion,  then  there  were  a  hundred 
years  ago  ? 

It  appears  that  certain  difeafes  have 
been  increafing  in  London  through  the  lafl: 
century,  which,  there  is  reafon  to  think, 
would  have  diminifhed,  if  no  new  exciting 
caufe  had  been  introduced.  The  number 
of  deaths  clafTed  under  confumption,  which 
in  the  beginning  of  the  laft  century  amounted 
annually  to  3000,  on  an  average  of  ten 
years,  in  the  middle  of  the  century  amount- 
ed to  4000,  and  in  the  end  to  5000.  To  ob- 
tain this  average,  thofe  years  were  fele6led 
in  which  the  whole  number  of  deaths  were 
nearly  equal.  *    Now  it  muft  be  acknow- 

*  Obfervations  on  the  Increafe  and  Decreafe  of  dif- 
fercnt  Difeafes--by  Wm.  Hcberden,  jun.  M.  D.  p.  42. 
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ledged  that  the  mofl:  powerful  exciting 
caufe  of  this  clafs  of  difcafes,  (for  the  mean- 
ing  of  the  term  muft  not  be  confined  to  the 
phthijis  pulmonalis )  in  populous  and  profli- 
gate towns,  is  fyphilitic  diforders  and  their 
confequences.  If  thefe  diforders  have  not 
been  lefs  frequent,  ftill  the  treatment  of  them 
has  been  made  much  lefs  fevere  than  for- 
merly, and  the  conflitutions  of  great  num- 
bers are  now  prcferved,  which  would  have 
feverely  fuffered  under  the  harfh  method  of 
cure,  that  was  formerly  univerfally  prac^ 
tifed. 

The  great  exciting  caufe  of  dropfy  is 
the  intemperate  ufe  of  fermented  liquors, 
and  particularly  of  pure  vinous  fpirits.  All 
of  the  better  clafs  have  within  the  lafl  half 
century  become  more  refined  in  their  man- 
ners, and  more  fober  in  their  habits,  and  it 
can  hardly  be  doubted  that  this  improve- 
ment has  fprcad  in  fome  degree  througl; 
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every  rank  of  life.  We  fliould  expefl:  then 
dropfies  to  have  been  diminifliing  in  nunt- 
ber.  Bat  we  find  on  examination,  that  ia 
the  beginning  of  the  laft  century  they  were 
much  on  the  increafe,  and  in  the  end  they 
were  ftationary.  The  numbers  were  in  the 
beginning  850,  in  the  middle  goo,  in  the 
end  goo.  Palfy  and  Apoplexy  prefent  a 
refult  fimilar  to  confumption.  The  num- 
bers v/ere  in  the  beginning  of  the  century 
157,  in  the  middle  280,  in  the  end  30Q, 

Thefe  are  the  clafTes  of  difeafes  which 
I  fhould  attribute  to  the  Mbitual  introduc- 
tion of  minute  quantities  of  lead  into  the 
fyftem.  But  I  beg  to  be  underftood  as  not 
fpcaking  with  confidence  on  a  fubjeft,  where 
I  do  not  poiTcfs  the  riecelTary  data  to  fornix 
accurate  conclufions.  Nor  do  I  by  any 
means  think,  that  my  hypothefis  is  fufficient 
to  account  for  all  the  circumftances.  The 
wretched  condition  to  which  the  labouring 
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claffes  of  the  community  have  been  more 
and  more  reduced,  particularly  during  the 
latter  part  of  the  paft  century,  muft  have 
had  a  prodigious  influence  on  the  difeafes 
of  the  metropolis,  and  have  more  than  C0Kn» 
terbalanced  the  boalled  improvements  in  the 
falubrity  of  the  town. 

Should  the  truth  of  thefe  fufpicions  be 
eftabliflied  by  proper  evidence,  and  in  par- 
ticular fhould  the  reality  and  the  magnitude 
of  the  mifchief  in  this  great  city  be  demon- 
ftrated  by  proper  evidence  (for  the  fa6l  of 
its  exiftence  is  of  greater  confequence  than 
whether  it  be  increafing  or  diminifiiing)  a 
cafe  may  be  immediately  made  out,  on  which 
might  be  founded  fome  legiflative  regulati- 
on. This  alone  prefents  an  effeftual  me- 
thod of  putting  a  flop  to  the  evil.  Indivi- 
duals, whofe  means  are  abundant,  will  be 
ready  enough  to  take  care  of  themfclves, 
foon  as  they  are  duly  enlightened;  and 
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their  knowledge  and  example  will  eventu^ 
ally  have  a  beneficial  influence  on  the  cuf- 
toms  of  the  community.  But  the  difFufion 
of  knowledge  is  always  flow,  independent 
of  the  obftruftions  it  has  to  encounter  from 
prejudice  and  felf  intereft.  Who  then,  in 
the  mean  time,  is  to  take  care  of  the  nu- 
merous clafs,  whofe  lot  in  fociety  renders 
them  callous  to  the  prefent  and  indifferent 
to  the  future — of  the  families  of  the  la* 
bourer,  the  artifan,  the  little  fhopkeeper^ 
who  are  enforced  to  occupy  tenements,  the 
property  of  another?  The  fufferings  of 
our  fpecics  are  but  as  a  make-weight  in  the 
calculations  of  avarice,  and  hardly  incline 
the  balance  on  the  fide  of  humanity,  when 
oppofite  interefl:s  are  equally  poifed.  We 
may  be  quite  fure  that  the  cheapefl:  modes 
of  accommodation  will  in  general  be  pre- 
ferred by  thofe,  who  are  not  direftly  inter- 
eflied  as  confumers,  unlefs  a  degree  of  coer- 
cion be  ufed  in  favor  of  the  moft  falubrious. 
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It  may  be  that  perfons,  who  become 
fcnfible  of  the  bad  confequences  of  the  prac- 
tice I  have  attempted  to  guard  them  againft, 
have  it  not  in  their  power  to  procure  water 
tinder  any  other  circumftances.  To  fuch  it 
will  be  a  fatisfadion  to  know,  that  there  are 
ready  methods  of  obtaining  it  pure. 

The  mofl  obvious  of  thefe,  and,  I  think, 
that  which  is  preferable  to  all  others  is  dif* 
tillation.  Dr.  Heberden  has  recommended 
diftilled  water  in  the  Bronchocele,  in  fwel- 
lings  of  the  lymphatic  glands,  and  in  many 
chronical  pains  of  the  ftomach  and  bowels, 

*  In  thefe  cafes/  he  fays,  '  a  courfe  of  diftil- 

*  led  water  might  be  as  beneficial  as  the 

*  moft  celebrated  mineral  waters  are  in  any 

*  other  diforders,  and  might  prove  no  incon- 

*  fiderable  addition  to  the  Materia  Medica.'*^' 
The  approved  method  of  conducing  this 


5  Medical  Tranfadions,  vol,  1.  p.  21. 
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fimple  proccrs  is,  that  if  the  ftill  holds  twen- 
ty gallons  (which  is  the  moft  convenient 
fize  where  large  quantities  are  dcfired)  the 
firfl:  gallon  ftiould  be  thrown  away,  as  it  has 
always  a  difagreeable  mufty  tafte.  The  re- 
mainder has  at  firfl:  an  unpleafant  empyreu- 
matic  or  burnt  tafl:e;  this  will  go  off  by 
keeping,  in  about  a  month.  It  may  be  de- 
ftroyed  by  ventilation  in  the  mode  defcrib- 
ed  by  Dr,  Hales;  or  more  readily  ftill  by 
boiling  it  in  an  open  veffeL  If  this  water 
be  kept  in  perfeftly  clean  glafs  or  ftone 
veffels,  with  glafs  floppies  or  metal  covers, 
it  is  incapable  of  being  fpoiled,  and  will 
therefore  keep  for  ever.  Though  the  worm 
of  the  ftill  be  of  lead,  it  is  probably  of  no 
confequence,  if  the  firft  portion  of  the  wa- 
ter be  thrown  away.  I  fhould  prefer,  how- 
ever, a  worm  made  of  other  materials. 

A  fecond  method  is  by  the  ufe  of  quick- 
lime.   Let  the  water  be  boiled  in  m  iron 
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boiler  with  a  few  Iiandsful  of  frefli  lime,  and 
let  it  be  likewife  kept  in  contacl  with  the 
lime  three  or  four  days*    The  lime  will 
gradually  precipitate  all  the  metallic  mat- 
ter.    I  have  not  found  twenty  four  hours 
fufficient  to  purify  the  v^rater,  but  after  two 
days  I  have  been  no  longer  able  to  deteft 
any  veftiges  of  lead.    It  will,  of  courfe,  be 
better  to  exceed  this  time  than  to  fall  fhort 
of  it.   After  the  procefs,  it  is  farther  necef- 
fary  to  get  rid  of  the  lime,  which  can  be 
effefted,  only  by  combining  it  with  carbonic 
acid.    Mere  expofore  to  the  atmofphere  in 
broad  fiiallow  velfels  will  fuffice,  only  tak- 
ing care  to  break  the  cruft,  which  forms  up- 
on the  fluid.     Two  methods  have  been 
thought  of  for  doing  this  with  more  expedi- 
tion.    The  one,  invented  by  Dr.  Alfton, 
is  by  throwing  into  water  a  quantity  of 
magnefia.    This  imparts  a  portion  of  car- 
bonic acid  to  the  lime,  which,  thus  becom- 
ing infoluble,  falls  to  the  bottom,  and 


leaves  the  v/ater  pure.  Another  method  is 
that  propofed  by  Mr.  Henry;  he  has  invent- 
ed an  apparatus  for  precipitating  the  lime 
by  means  of  an  effervefcing  mixture  of  ehalk 
with  any  of  the  powerful  acids,  ^  A  ftrong 
phial,  furnifhed  with  a  valve  at  its  orifice, 
and  plunged  to  the  bottom  of  the  vefTel,  is 
apparatus  enough.  The  water  will,  by  thefe 
procefTes,  be  made  purer  than  at  firft,  fince, 
befides  the  lead,  it  will  have  parted  with  all 
the  chalk  it  may  have  previoufly  contained. 

Thefe  waters  cannot  be  harmlefs,  al- 
though ufed  only  for  boiling;  fmce,  as  I 
have  before  obferved  both  meat  and  vege- 
tables abforb  fome  part  of  the  fluid,  ia 
which  they  are  immerfed.  If  we  apply 
fteam,  the  danger  from  this  quarter  will  be 
effeftually  guarded  againft. 


*  Encyclopaedia  Britannica;  Article,  Putrid  Watsi\ 
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It  may  be  thought  by  fome,  that  I  have 
given  myfelf  much  ufelefs  labour,  in  addu- 
cing arguments,  to  evince  the  unwholefome- 
nefs  of  waters  that  contain  lead  in  folution, 
however  minute  the  quantity ;  and,  indeed, 
I  beheve  moft  enlightened  perfons  will 
require  little  farther  evidence  on  the  fub- 
je£l,  than  that  the  main  fa6l  be  firmly  and 
correflly  eftablifhed.  But  the  bulk  of 
mankind  will  hardly  be  contented  with 
this  kind  of  proof;  and  will  be  apt  to  ima- 
gine it  impoffible,  that  fuch  a  mafs  of  evil, 
as  I  have  reprefented,  fliould  have  remain- 
ed to  this  time  concealed  from  common 
obfervatioD.  With  thofe,  who  are  aware  of 
the  difficulty  of  tracing  effefts  to  their  true 
caufes,  this  obje£Hon  will  have  very  little 
weight.  The  bufinefs  of  juftly  connefting 
caufe  and  effeft,  though  a  mental  operation 
of  which  the  weakeft  perfons  are  apt  to 
conceive  themfelves  capable,  is  one,  which 
demands  the  moft  laborious  and  the  moft 
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difpaffionate  attention.  When  the  efFeft 
is  the  immediate  offspring  of  the  caufe 
alleged,  if  the  opinion,  it  is  wiflied  to 
eftablifh,  counterafl:  the  prejudices  and  the 
praclices  of  the  world,  it  will  feldom  be 
admitted,  without  encountering  cavil  and 
contradiflion.  But  here  numerous  ob- 
ftacles  have  concurred  to  conceal  and  dif- 
guife  the  mifchief,  even  from  the  eyes  of 
the  mod  penetrating.  The  principal  of 
thefe  I  have  already  touched  upon  in  the 
courfc  of  this  enquiry ;  they  are,  the  very- 
great  flownefs  with  which  difeafe  from  this 
fource  is  excited ;  the  obfcurity  of  the 
fymptoms,  and  their  refemblance  to  the  figns 
of  other  difeafes ;  and,  finally,  the  multi- 
tudes who  cfcape  without  apparent  inju- 
ry. Thefe  reafons  I  deem  quite  fufficient 
to  explain,  why  fo  little  apprchenfion  has 
been  hitherto  excited,  by  the  perpetual  ufc 
and  application  of  one  of  the  moft  noxious 
minerals. 
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We  are  every  day  hearing  a  change  of 
air  recommended  to  invalids,  and  the  bene- 
fits of  this  change  form  a  never- ceafing 
theme  of  panegyrick.  I  do  not  prefume  fo 
far  to  contradift  popular  opinion,  as  to  af- 
fert,  that  this  notion  is  commonly  deftitute 
of  foundation.  But  I  may  venture  to  re- 
mark, that  little  trouble  is  taken  to  inquire 
whether,  in  particular  inftances,  the  advan- 
tage of  the  change  be  not  derived  from  very 
different  caufes.  Eudiometrical  obfervati- 
ons  have  hitherto  failed  to  difcover  any 
material  differences  in  the  air  of  different 
lituations  and  climates;  and  I  cannot  but 
fufpeCl  that,  where  the  air  has  been  ex- 
pofed  to  no  obvious  fource  of  pollution,  the 
benefit,  which  is  attributed  to  the  change  of 
air,  ought  frequently  to  be  afcribed  to  the 
change  of  water.  Does  it  feem  confiflent 
with  the  acknowledged  care  of  providence 
for  the  confervation  of  its  works,  to  fuffer 
poifons  to  be  generated  in  that  atmofphere. 
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in  whicli  it  has  dellined  the  human  race  to 
cxift,  and  over  which  the  feeblenefs  of  man- 
kind can  have  no  poflible  influence?  When 
man  was  ordained  in  the  beginning  to  *  Tub- 

*  due  the  earth/  a  tafk  was  furely  impofed  on 
him,  with  which  his  powers  were  commen- 
furate.  He  has  in  part  fulfilled  his  deftiny ; 
and  he  bids  fair  one  day  to  poffefs  a  com- 
plete controul  over  the  fubftances,  which  af- 
feft  his  organifation.  As  Franklin  finely 
exprefTed  himfelf,  '  Mind  will  become  cm- 

*  nipotent  over  matter.'  Even  at  prefent 
his  well-being  is  very  much  in  his  own 
hands,  and  greatly  depends  on  the  ufe  or 
abufe  of  the  materials,  he  appropriates  to 
his  fervice.  His  ignorance  it  is,  which 
forms  the  main  obftacle  to  his  progrefs  to- 
wards perfeftion  and  happinefs.  Perhaps  a 
more  ftriking  example  cannot  be  adduced 
of  this  pofition,  than  the  object  of  this  en- 
quiry. It  is  indeed  an  almoft  incredible  in- 
ftance  of  pe^-verfe  induftry  and  mif-dire6ted 
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power,  that  the  element,  which  is  prcfented 
to  him  by  nature  pure  and  falubrious, 
fliould  be  converted,  by  his  own  hands,  into 
an  inftrument  of  his  deftrudion. 
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Cafes  and  Obfervations. 

CASE  L 

The  firft  cafe  I  fhall  offer  has  been  be- 
fore the  public  many  years,  and  though  the 
reafoning  ufed  by  the  writer  is  by  no  means 
fatisfaflory,  the  fafts  are  fo  important,  that 
I  think  it  is  ufeful  to  republifh  them.  The 
relation  is  given  by  Dr.  Wall,  in  the  fecond 
volume  of  the  medical  Tranfaftions,  page 
420. 

*  A  gentleman  of  this  town  ( Worcefter) 

*  was  the  father  of  a  numerous  offspring, 

*  having  had  one  and  twenty  children,  of 

*  whom  eight  died  young,  and  thirteen  fur- 

*  vived  their  parents.    During  their  infan- 

*  cy,  and  indeed  until  they  had  quitted  their 
'  ufual  refidence,  they  were  all  remarkably 
^  unhealthy;  being  particularly  fubjcft  to 
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^  diforders  of  the  flomach  and  bowds.  The 
^  father  during  many  years  was  paralytic ; 

*  the  mother  for  as  long  a  time  fubjeQ: 
^  to  colics  and  bilious  obftruSions.  She 

*  died  at  laft  of  an  obftinate  jaundice. — 

*  After  the  death  of  the  parents,  the  family 

*  fold  the  houfe,  which  they  had  fo  long 

*  inhabited.  The  purchafer  found  it  necef- 
^  fary  to  repair  the  pump.  This  was  made 
^  of  lead;  which  upon  examination  was 

*  found  to  be  fo  corroded,  that  feveral  per- 
^  forations  were  obferved  in  the  cylinder, 

*  in  which  the  bucket  plays,  and  the  ciftern 
^  in  the  upper  part  was  reduced  to  the  thin- 

*  nefs  of  common  brown  paper,  and  was 

*  full  of  holes  like  a  lieve.'  He  concludes 
the  cafe  with  obferving,  in  conformity  with 
the  experiments  and  deduftions  of  Sir 
Baker,  that,  though  water  may  not  be  a  true 
folvent,  *  fo  much  lead  may  be  mechanical- 
V  ly  mixed  and  fufpended  in  water,  as  to 

*  communicate  to  it  noxious  qualities/ 
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I  have  already  fafficiently  noticed,  how 
inadequate  this  hypothefis  of  mechanical 
mixture  and  fu^penfion  is  to  the  explication 
of  the  efFeSs  affigned.  The  pump  water 
of  Worcefter  diflblves  lead,  like  all  others 
that  I  have  examined;  and  all  pumps  will 
be  found  to  be,  in  the  end,  reduced  to  the 
fame  condition,  as  that  defcribed  by  Dr. 
Wall.  The  cafe,  however,  is  very  valua- 
ble, as  well  from  the  fafts  related,  as  from 
the  authority  of  the  writer. 

*  CASE  II. 
Many  years  ago,  an  old  man  of  the 
name  of  Moore,  in  the  town  of  Warwick, 
had  one  of  thefe  pumps  taken  up,  which  he 
bad  himfelf  put  down,  from  perceiving  that 


*  I  had  this  cafe  rcprcfcnted  to  me  as  an  inftancc  of 
palfy,  from  the  water  of  a  lead  pump,  and  as  fuch  I  have 
cited  it  in  page  33  ;  but,  upon  a  more  accurate  invefligation, 
I  do  not  feel  juftified  in  any  further  reprcfcntation  of  it, 
than  what  I  have  given  above. 
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both  his  own  health,  and  that  of  hi^  wife 
and  female  fervant  had  been  injured  by  it. 
He  had  pains  of  the  bowels  and  a  paralytic 
tremor:  of  ike  nature  of  the  complaints  of 
the  two  others  I  am  uninformed.  Though 
I  have  found  this  ftory  in  the  mouths  of 
feveral  perfons,  it  has  produced  no  eifeS  on 
the  praftice  of  the  inhabitants  of  the  place  i 
nay,  I  have  much  reafon  to  think,  that  a 
gentleman,  who  was  direftly  inftrumental  in 
having  this  pump  removed,  from  a  dread 
of  ufing  the  water,  which  fupplied  his  own 
houfe  like  wife,  afterwards  became  a  vi£lim 
to  the  very  fame  mifchief,  in  a,new  fituati- 
oil.  He  tifed  for  fome  years  tht  water, 
which  I  have  fuppofed  to  injure  the  ladies, 
whofe  Cafe  I  have  mentioned  in  page  75, 
He  was  affe£led  with  uneafinefs  in  the  bow- 
els for  a  long  time,  and  this  ended  in  a  to- 
tal conftipation.  I  did  not  vifit  him,  but 
I  know  that  the  fymptoms  were  fuch,  as  to 
pu2;zle  very  much  the  phyfician,  who  ^tt** 
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tended  him,  a  gentleman  of  great  experience 
and  acknowledged  fagacity.  The  body 
was  examined  after  death,  but  the  dilFeflion 
difcovered  nothing,  which  could  ferve  to 
explain  the  fymptoms  of  the  difeafe.  It 
was  pronounced  to  be  a  palfy  of  the  intef* 
tines ^  a  mode  of  expreffion  which  I  believe 
to  have  been  quite  correft,  though  I  confefs 
it  feemed  to  me  not  very  intelligible,  at  the 
time  it  was  ufcd, 

CASE  III. 
The  following  cafe  is  the  firfl:  in  whick 
I  detefted  the  noxious  qualities  of  waters 
tainted  by  lead,  and  has  been  the  occafioa 
of  the  prefent  inveftigation* 

A  married  lady,  of  a  thin  and  delieate 
habit,  had  been  fubjefi  all  her  life  to  dyf^ 
peptic  complaints,  the  confequence  of  a 
weak  digeftion  and  irregular  periftaltic  ac- 
tion.   But,  for  three  or  four  years,  thefe 
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complaints  had  been  much  aggravated,  with 
the  acceffion  of  new  fymptoms.  The  prin- 
cipal of  thcfe  were,  fpafmodic  pains  of  the 
flomach,  flatulence,  hgrd  and  tumid  abdo- 
men, and  very  irregular  aftion  of  the  in- 
tellines.  She  had  alfo  occalional  palpitati- 
on of  the  heart,  and  was  on  the  whole  much 
haraffed  and  a  good  deal  worn  by  her  com- 
plaints. Among  other  things,  fhe  remarked 
that  Oie  was  always  worfe  at  home,  and 
this  point  became  fo  ftrongly  marked,  that, 
at  length,  the  pain  of  the  fl:omach  came  on 
almoft  inllantaneoufly  on  returning  from 
occafional  abfences,  though  fhe  had  not  felt 
it  before  for  a  length  of  time.  In  the  fum- 
nier  of  1801,  I  was  informed  that  the  water 
ufed  in  the  family  was  conveyed  through 
lead;  and  at  my  fuggeftion  the  pipes  and 
pump  were  changed  for  wood.  She  was 
abfent  that  fumraer  at  the  fea,  and  her  com- 
plaints were  greatly  better.  She  fpent  the 
following  vnntcv  at  home,  ftiil  troubled  with 
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her  old  complaints,  though  upon  the  whole 
they  were  lefs  fevere.  So  alfo  paffed  the 
fpring  and  fummer  of  1802.  The  autumn 
was  again  fpent  at  the  fea^  and  all  the 
fymptoms  vaniflied,  except  occafiooal  re- 
currence of  the  hardoefs  and  uneafinefs  of 
the  bowels.  On  her  return  home,  after 
fome  days  the  pain  of  the  ftomach  again 
recurredj  of  v/hich  fiie  had  felt  nothing  for 
the  three  preceding  months.  I  now  exa- 
mined the  water^,  and  was  much  furprized 
to  find  a  minute  impregnation  of  lead  in  it. 
I  ordered  the  well  to  be  thoroughly  cleaned^ 
and  in  this  procefs  they  found  fome  pieces 
of  folder  in  the  water,  which  had  fallen  in- 
to the  well,  when  the  pipes  had  been  for- 
merly put  down.  Since  thefe  have  been 
removed,  the  pain  of  the '  ftomach  has  not 
once  recurred. 

During  the  laft  three  years,  tliis  lady 
has  ufed  water^  not  kept  in  conta6l  with 
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lead,  three  times  for  a  continuance;  once 
during  a  refidence  at  Malvern,  and  twice 
when  at  the  fea:  At  each  of  thefe  periods 
fhe  was  free  from  the  pains  of  the  ftomach, 
which  as  conftantly  recurred  with  the  ufe 
of  the  tainted  waters. 

CASE  IV. 
A  gentleman  of  the  fame  family,  who 
IS  more  advanced  in  life,  was  affe£led  in  a 
more  alarming  degree.  He  had  been  af* 
fli£ied  for  a  feries  of  years  with  a  feeble  di- 
geftion,  and  the  train  of  fymptoms  that 
commonly  pafs  under  the  name  of  atonic 
gout.  For  the  laft  four  or  five  years,  thefe 
complaints  had  been  exceedingly  aggrava- 
ted. Oppreffive  flatulence,  borborygmi,  ir- 
regular inteftinal  aftion,  difturbed  fleep, 
confiderable  emaciation  and  lofs  of  ftrength 
formed  a  train  of  fymptoms  fufficiently 
alarming;  To  thefe  were  added  pains 
in  the  bowels,  becoming  more  conftant 
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and  fevere,  though  they  were  never  of  excef- 
five  violence.  The  pain  came  on  in  paroxy- 
fms,  was  frequently  excited  by  motion,  fati- 
gue, and  other  occafional  caufes.  A  tingling 
numbnefs  of  one  arm  fucceeded  to  thefe 
complaints,  which  was  regularly  felt  every 
night.  Medicines  which  regulated  the  in- 
teftinal  evacuation  gave  confiderablc  relief; 
Bath  water  too  was  of  temporary  advan- 
tage. Nothing  elfe  that  was  adminiftred 
was  of  any  fervice ;  and  though  there  were 
many  intervals  in  which  the  fymptoms  were 
lefs  fcvere,  upon  the  whole  the  difeafe  feem- 
ed  to  make  daily  progrefs,  the  ftrength  to 
diminifh,  and  the  profpefl:  of  the  event  was 
extremely  difcouraging. 

^  For  three  or  four  months  after  the  re- 
moval of  the  pipes  &c,  no  material  amend- 
ment took  place,  except  that  medicines 
feemed  to  have  a  better  operation ;  but 
during  the  whole  of  the  prefent  year,  (i  802} 
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the  general  health  has  improved  fo  greatly 
as  to  diffipate  all  anxiety  for  his  fafety. 
The  numbnefs  of  the  arm  is  hardly  felt,  the 
the  pains  of  the  bowels  are  trifling;  the 
emaciation  has  difappeared^  the  ftrcngth  is 
re-eftablifhed. 

Had  the  water  been  made  thoroughly 
pure,  when  the  pipes  were  removed,  I  think 
it  fair  to  prefume,  that  thofe  fymptoms, 
which  I  regard  as  purely  faturnine,  viz.  the 
numbnefs,  emaciation  and  pains  of  the  bow- 
els, would  have  entirely  van ilhed  before  this 
time.  As  it  is,  the  great  improvement  in 
the  health  can  be  alTigned  to  no  other  caufe 
than  the  fuperior  purity  of  the  water,  finc€ 
little  medicine  has  been  taken  during  the 
whole  period  of  amendment,  and  that  of 
no  other  kind  than  what  had  been  formerly 
ufed  with  fo  little  general  good  effeCl. 

A  young  lady,  who  had  hitherto  cu- 
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joyed  excellent  health,  became  difordered 
a  fliort  time  before  the  removal  of  the  pipes. 
Her  complaints  were  confined  to  the  abdo- 
minial  vifcera,  with  flight  palpitation  of  the 
heart.  Her  health  was  not  thoroughly  re- 
cftablifhed  for  near  a  twelve-month,  when 
it  became  as  firm  as  ever. 

.  One  tendsr  fubjefi  of  this  family  fell  a 
viflim,'  as  I  am  perfuadcd,  to  this  caufe. 
His  difeafe  was  for  a  long  time  confined  to 
the  abdomen,  but  a  confirmed  dyfpncea  and 
extreme  emaciation  at  length  fupervencd, 
which  proved  fatal  in  the  courfc  of  eight 
or  ten  months. 

The  tainted  water  had  been  ufcd  in 
this  family  about  feven  years.  It  was  quite 
pellucid,  but  it  depofited  a  confidcrablc 
white  {lain  on  its  edge,  when  it  had  been 
kept  in  an  open  vefTcl  a  few  hours.  This 
property  it  has  now  loft. 
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CASE  V. 
The  fafts  narrated  in  this  cafe  I  re- 
ceived by  the  kindnefs  of  Dr.  Heberden, 
jun.  to  whom  they  were  communicated  by- 
Sir  G.  Baker.  *  The  moft  remarkable  cafe  on 
'  the  fubjeft,  that  now  occurs  to  my  memo- 

*  ry^  is  that  of  Lord  Afhburnam  s  family  in 

*  Suffex,  to  which  fpring  water  was  fup- 

*  plied  from  a  confiderable  diftance  in  lead- 

*  en  pipes.    In  confequence,  his  lordfhip's 

*  fervants  were  every  year  tormented  with 

*  colic,  and  fome  of  them  died  paralytic. 

*  A  phyiician  of  Battle,  who  corrcfponded 
^  with  me  on  this  fubjefl,  fent  up  to  me 
^  fome  gallons  of  that  water,  which  were 
^  analyfed  by  Dr.  Higgins,  who  reported 

*  that  the  water  had  contained  more  than 

*  the  common  proportion  of  fixed  air;  and 

*  that  he  found  in  it  lead  in  folution,  which 

*  he  attributed  to  the  fixed  air.  In  confe- 
^  quence  of  this.  Lord  Afhburnam  fubftitu- 

*  ted  v/ooden  for  leaden  pipes,  and  from 
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'  that  time  his  family  have  had  no  particu« 
*  lar  complaints  ia  their  bowels/ 
Richmond,  September  y,  1802. 

As  I  am  unacquainted  with  the  method 
by  which  the  lead  was  deteSed  by  Dr.  Hig- 
gins,  I  am  unable  to  pronounce  on  the  con- 
fidence, which  may  be  placed  in  his  analy- 
fis.  However,  the  hiftory  eftablifhes  be- 
yond controverfy  the  main  faft  of  lead 
having  been  dilTolved  in  this  water,  what- 
ever  may  be  our  opinion  of  the  hypothelis 
adopted  by  Dr.  Higgins  to  explain  its  fol- 
vent  power.  Indeed  this  hypothefis  is  not 
at  all  tenable,  unlefs  the  doflor  is  in  pofief- 
fion  of  fafts,  in  contradiftion  of  thofe  which 
are  already  before  the  public.  The  cele- 
brated Bergman  took  much  pains  to  efFed 
the  folution  of  lead  by  aerated  water.  He 
put  into  phials  of  this  water,  belides  many 
othei'  fubflances,  granulated  lead,  minium 
and  ceruffe,  but  he  could  not  perceive  the 


fmalleft  figns  of  the  metal  having  been  dif- 
folved  by  the  water.  He  alfo  cxpofed  to 
the  aftion  of  this  water  the  oxyd  of  lead, 
in  a  ftate  of  extreme  divilion,  effefted  by 
recent  precipitation,  but  ftill  with  no  better 
fuccefs.  ^ 

CASE  VI. 
Mrs.  P —  died  in  the  beginning  of 
1801  of  pulmonary  confumption,  after  an 
illnefs  of  twelve  months.  During  the  courfe 
of  her  illnefs,  flie  had  been  obferved  to  be- 
come a  good  deal  better  more  than  once, 
when  from  home;  but  this  circumftance 
was  not  at  the  time  conneQed  with  any  pe- 
culiarity  of  her  fituation  or  habits.  Her 
hufband,  Mr.  P —  had  been  remarked  for  a 
long  time  to  look  pale,  and  to  be  a  little 
fliort  breathed:  — he  was  always  greatly 


*  Bergman'g  Phyficial  and  Chemical  Eflliys.  Vol.  1. 
p.  61  and  53.    LondoHp  1784. 
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troubled  with  indigeftion,  flatulence  and  if- 
regularity  oF  the  bowels;  but  thefe  com- 
plaints were  attributed  principally  to  dif- 
turbed  nights  and  the  anxiety  of  a  long  and 
moft  afliduous  attendance. 

Soon  after  Mrs.  P — 's  death,  Mr.  P— - 
took  a  journey  to  Scotland,  and  was  there 
feized  with  a  pneumonic  complaint.  This 
was  pretty  well  removed  before  his  return; 
but  he  brought  home,  after  an  abfence  of 
fix  or  feven  weeks,  a  troublefome  dry  cough, 
accompanied  with  perpetual  ficknefs.  Thefe 
fymptoms  too  yielded  to  medicine,  and  we 
were  flattered  with  the  profpeft  of  his 
complete  reftoration.  But  he  now  began 
to  be  troubled  with  a  perpetual  and  tor- 
menting pain,  which  was  referred  to  the 
fternum,  and  which  refifted  every  effort 
ufed  to  relieve,  or  even  to  palliate  it.  At 
the  fame  period,  he  began  to  be  troubled 
with  palpitation  of  the  hearty  which  attack' 


cd  him  irregularly,  in  bed  as  well  in  the 
day  time.  The  appetite  was  impaired,  the 
ftomach  cppreffed  with  flatulence;  the 
ftrength  diminiflied;  the  flefli  wafted;  he 
was  exhaufted  by  night-fweats;  and  the  re- 
fpiration  w^as  very  much  ftraightened.  Me- 
dicine was  wholly  ioefte6iual ;  certainly  not 
through  the  defeft  of  the  prefcriber,  fince 
to  my  own  zeal  in  his  fervice,  were  united 
the  {kill  and  mature  judgement  of  Dr.  Ed- 
ward Johnftone.  He  appeared  completely 
heftic,  though  without  cough.  In  this  con- 
dition, which  appeared  to  me  almoft  hope- 
lefs,  he  removed  to  the  weft  of  England. 
Soon  after  his  arrival  there,  he  was  attack- 
ed with  diarrhoea,  which  reduced  his  ftrength 
ftill  farther.  But  from  this  time  he  began 
flowly  and  gradually  to  recover.  All  the 
fymptoms  wore  off",  the  appetite,  ftrength 
and  re  fpiration  improved,  and  he  advanced 
towards  health  with  the  fame  progrefs  he 
had  before  receded  from  it.    During  this 
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time  of  his  recovery,  he  abfolutely  took  no 
medicine  at  all. 

Equally  pleafed  and  furprized  at  a  re- 
covery to  me  fo  unexpeSed,  and  knowing 
that  the  whole  family  had  been  more  than 
commonly  unhealthy,  I  now  enquired  about 
the  water.  I  found  that  the  pump  was  of 
lead,  which  had  been  put  down  by  Mr.  P — ► 
a«d  had  been  ufed  four  or  five  years.  The 
water  had  been  always  very  cloudy,  fincc 
the  leaden  pipes  had  been  put  down ;  and 
by  analyfis  I  difcovered  that  it  abounded 
with  lead. 

It  i^  now  upwards  of  a  year  and  half 
fince  the  ufe  of  this  water  has  been  difcon^ 
tinued.  The  health  of  Mr.  P---  is  not 
merely  re-eftabliflied,  but  is  much  firmer 
than  it  had  been  for  a  long  time  before  his 
illnefs. 


Two  of  the  fymptoins  harafied  him  ex- 
tremely, long  after  the  others  had  difappear- 
ed.  Thefe  were  the  palpitation  of  the  heart, 
and  the  pain  referred  to  the  fternum.  But 
the  fir  ft  has  now  vanifhed  for  feveral 
months;  the  fecond  is  even  now  felt  occa- 
fionally  in  a  flight  degree,  after  confiderable 
intervals  of  perfeft  eafe.  It  is  evident,  that 
though  it  is  referred  to  the  cheft  the  ftomach 
is  its  real  feat;  for  it  is  always  fucceeded 
and  in  appearance  relieved  either  by  an  ex- 
traordinary cruciation  of  wind,  or  by  di- 
arrhoea. 

Had  the  cafe  of  this  gentleman  proved 
fatal  (which,  I  am  convinced,  muft  have 
foon  happened,  had  it  not  been  for  his  for- 
tunate removal  from  his  own  houfe)  it 
would  have  been  cited  as  a  proof  of  the 
contagious  nature  of  confumption;  for  fo, 
in  vulgar  language,  would  the  difeafe  have 
been  called.   What  influence  the  water  had 
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on  the  difeafe  of  Mrs.  P.  it  is  not  eafy  to  fay. 
It  certainly  accelerated  the  fatal  event:  but 
flie  fcemed  to  have  had  from  her  childhood 
a  predifpofition  to  the  diforder,  which  oc- 
cafioned  her  death. 

CASES  VII  AND  VIII. 
In  the  fpring  of  the  fame  year,  two  of 
the  children  in  this  family,  the  elder  about 
feven,  the  younger  five  years  old,  were  at- 
tacked about  the  fame  time  with  a  diforder 
in  the  refpiration,  exaflly  fimilar  in  each. 
The  elder  happened  to  be  removed  very 
foon  after  to  another  houfe,  and  the  difeafe 
quickly  difappeared.  But  it  continued  to 
affeft  the  other  fcveral  months.  The  re- 
fpiration was  performed  v/ith  a  croaking 
found,  like  a  flight  degree  of  the  croup,  and 
as  if  the  paflage  of  air  through  the  glottis 
was  obftrufted.  At  times  the  a6lion  of  the 
heart  appeared  to  be  very  irregular;  but 
from  fo  young  a  fubjefl,  a  diftinft  account 
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of  his  feelings  could  not  be  expefited.  The 
countenance  was  pale,  and  the  health  and 
ftrength  a  good  deal  impaired.  Repeated 
emetics  were  adminiftred,  and  many  medi- 
cines tried,  but  without  giving  any  effeftu- 
al  relief.  At  length,  he  removed  with  his 
father  to  the  weft  of  England,  where  the 
diforder  wore  off,  without  the  aid  of  medi- 
cine, in  no  great  length  of  time.  But 
though  he  has  been  without  complaint  for 
more  than  a  twelvemonth,  his  countenance 
did  not  acquire  the  appearance  of  health, 
till  the  clofe  of  3802* 

It  is  very  obfervable,  that  this  child, 
during  the  courfe  of  the  difeafe  I  have  de- 
fcribed,  was  alfo  afHifted  with  opthalmia  in 
each  eye.  The  inflammation  was  of  that  in- 
dolent fpecies,  which  would  have  been  term- 
ed fcrofulous.  This  refitted  likewife  all  the  ^ 
ufual  applications ;  but  it  difappeared  with 
his  other  complaints,  and  has  not  recurred. 
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CASE  IX. 
A  ftill  younger  child  of  the  fame  fa*^ 
mily  had  never  enjoyed  good  health.  The 
belly  was  tenfe  and  tumid,  the  body  cof* 
tive,  and  the  countenance  pale  and  fickly. 
He  is  become  perfedly  ftrong,  healthy,  and 
frelh  coloured. 

CASE  X. 
I  hope  the  following  cafe  will  not  be 
deemed  wholly  irrelevant,  though,  in  the 
prefent  ftate  of  medical  information,  the 
afcribing  of  it  to  the  deleterious  power  of 
lead  is  wholly  conjcfiural. 

In  the  courfe  of  the  fummer  of  1802^ 
I  attended  a  man,  who  had  ufed  for  a  great 
many  years  the  water  of  one  of  thefc 
pumps.  In  this  water  I  difcovered  lead  itx 
folution.  He  had  been  for  two  or  three 
years  in  a  declining  ftate  of  health.  The 
countenance  was  fallow,  the  liver  tumid, 


126 


the  legs  anafarcous,  and  a  flufiuation  was 
perceptible  in  the  abdomen.  There  were 
at  times  efFufions  of  blood  under  the  ftdn  of 
the  lov/er  extremities,  as  in  the  true  fcurvy. 
At  length  he  voided  a  confiderable  quanti- 
ty of  blood  by  the  reSum,  and,  as  was  to 
be  expc6led,  he  finally  funk  under  this  ac- 
cumulation of  evils. 

This  man  was  of  middle  age,  and  had 
been  employed  for  many  years  as  a  bailiff 
to  an  opulent  farmer:  he  was  fober  and 
temperate,  and  had  never  fufFcred  the  hard- 
fiiips  of  poverty,  or  of  extreme  labour. 
Perhaps  it  would  be  impoffible  to  felefl:  a 
fituation,  in  which  any  individual  would 
enjoy  a  better  chance  of  arriving  at  old  age, 
than  that  which  was  the  lot  of  this  perfon. 
I  know  not  to  what  to  attribute  the  ex- 
treme exhauftion  of  the  vital  powers,  under 
which  he  laboured,  if  not  to  the  deleterious 
quality  of  the  poifonous  matter,  which  had 
been  fo  long  applied^ 
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Nearly  at  the  time  of  my  attending 
this  patient,  I  met  accidentally  with  two 
other  cafes  of  dropfy,  in  houfes  which  were 
fupplied  with  this  kind  of  water.  The  one 
was  a  confirmed  afcites\  the  other  incipient 
anafarca.  Both  fubjefts  were  women  juft 
entering  on  the  decline  of  life.  Dropfy  is 
a  diforder  by  no  means  common  in  coun- 
try fituations,  or  to  perfons  who  have  lived 
regularly.  Many,  who  have  uled  water 
contaminated  by  lead  for  a  feries  of  years, 
acquire  the  appearance  of  hard  drinkers, 
and  feem  to  be  fubjeCl  to  complaints  re- 
fembling  thofe,  which  fpring  from  the  un* 
happy  practice  of  fuch  perfons. 

CASE  XL 
In  the  month  of  September,  1801,  I 
attended  a  young  woman  ill  after  a  mif- 
carriage,  who  had  been  married  about  a 
twelvemonth.  Her  health  had  been  always 
feeble,  as  fhe  had  been  frequently  affliSed 
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witii  hyfterical  complaints,  and  with  difor- 
ders  of  the  bowels.  Her  prefent  illnefs  was 
of  this  nature.  She  received  relief  from 
the  medicines  prefcribed.  As  fhe  remain- 
ed, however,  in  a  valetudinary  condition, 
I  again  vifited  her  ^  towards  the  end  of  the 
year.  I  found  her  ftill  labouring  under 
fymptoms  limilar  to  thofe  fhe  had  at  firft 
fulFered,  except  that  they  were  lefs  fevere. 

In  July,  1802,  I  was  defired  to  fee  her 
for  the  third  time;  and  I  found  her  fituati- 
on  greatly  more  alarming,  than  I  had  as  yet 
obferved  it.  It  was  ten  months  from  the  firft 
attack  of  illnefs,  and  though  fhe  had  often 
been  better,  her  amendment  had  been  fo 
imperfeft,  that  fhe  had  not  been  able  to 
quit  her  houfe  more  than  once,  during  this 
whole  time.  Her  countenance  was  fallow 
and  cadaverous ;  and  the  ftrength  was  great- 
ly impaired;  fhe  had  a  burning  heat  of  the 
ftomach,  much  flatuleace  and  indigeflion^ 
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and  the  bowels  were  irregular;  to  thefe 
fymptoins  were  added  vagrant  pains  of  the 
limbs,  the  gums  fwollen  and  teeth  looie,  as 
in  the  fcurvy,  a  pain  in  the  chett  betwef^ri 
the  breads,  exceffive  perfpirations,  and  paU 
pitation  of  the  heart:  the  refpiration  was 
very  (hort,  and  the  voice  weak:  in  fine,  a 
flow  wafting  fever,  though  wiihout  coiig  i. 
All  thefe  fymptoms  had  been  coming  on 
gradually,  and  were  increafmg  without  ha  v- 
ing been  preceded  by  any  fevere  and  vio- 
lent illnefs.  Some  of  them  fo  much  refem- 
bled  thofe,  which  had  been  fuffered  by  Mr. 
P — ,  (detailed  in  Cafe  VI.)  that  I  could  not 
but  fufpeft  they  had  a  fimilar  origin.  Nor 
was  I  deceived  in  my  conjefture.  The  wa- 
ter (he  ufed  was  raifed  by  a  leaden  pump, 
and  it  contained  lead  in  folution.  She  was 
forbidden  to  ufe  it  any  longer.  With  this 
injunftion  (he  has  now  complied  about  fix 
months.  Though  I  cannot  announce  her 
complete  reftoration,  the  utility  of  the  in* 
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junftion  was  more  quickly  evident,  tlian  m 
any  cafe  I  had  hitherto  obferved.  The  fal- 
low cadaverous  countenance  foon  difap- 
peared,  and  the  gums  became  firm.  The 
fymptoms,  which  I  efteem  to  be  purely  fa- 
turnine,  are  entirely  removed.  Thefe  are, 
the  pain  referred  to  the  cheft,  (the  feat  of 
which  is  the  ftomach)  the  heat  of  the 
ftomach,  the  ftraightncfs  of  the  refpiration 
and  feeblenefs  of  the  voice,  and  the  palpita- 
tion of  the  heart.  She  has  frequently  taken 
exercife  out  of  doors;  but  flie  has  often 
fulfered  diarrhoea  with  a  fwelling  and  pain 
of  the  bowels.  Thefe  attacks  have  thrown 
her  back  into  a  ftate  of  weaknefs,  at  the 
moment  fhe  was  expefting  to  be  complete- 
ly reftored  to  health. 

The  difeafe  in  this  cafe  was,  at  firft, 
entirely  independent  of  the  bad  qualities  of 
the  water;  and  I  regard  it  as  an  inftance  of 
the  great  hazard,  which  valetudinarians, 
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more  than  others,  incur  from  the  ufe  of 
water  fo  circumftanced. 

Her  hufband  has  been  aGCuftomed  to 
the  fame  water  for  a  long  feries  of  years. 
But  he  is  not  a  healthy  man;  his  complex- 
ion is  fallow,  and  he  is  fubjeft  to  bowel 
complaints,  and  to  flight  palpitation  of  the 
heart. 

CASE  XII. 
The  two  following  cafes  are  examples 
of  genuine  faturnine  colic,  and  admiffible 
therefore,  though  the  event  of  them  is  ftill 
undecided. 

I  attended  Mr.  C — ,  a  refpe£lable 
tradefman,  aged  between  60  and  70,  three 
or  four  years  ago.  He  complained  of  a 
conftant  pain  and  uneafinefs  in  the  bowels. 
Siippofing  it  a  common  cafe  of  obftruftion^ 
(the  obftinacy  of  which  cannot  be  readily 
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conceived  by  thofe,  who  have  not  experien- 
ced them)  I  prekribcd  principally  aperient 
medicines.  But  though  thefe  were  purfued 
with  fufficient  fieadinefs,  the  relief  was  fo 
little  and  the  difeafe  became  fo  formidable, 
that  another  phyfician  was  confulted.  He 
ordered,  among  other  medicines,  pretty 
powerful  opiates,  and  with  good  fuccefs; 
the  patient  becoming  relieved  fo  much,  as 
to  be  able  to  purfue  his  ufual  occupations. 
However,  the  benefit  proved  but  tempora- 
ry: he  fuffered  frequent  relapfes;  and  in 
fpite  of  much  advice  and  a  multitude  of 
medicines,  the  difeafe  became  daily  more 
formidable. 

In  Auguft,  1802,  I  was  again  defired 
to  attend  hun,  though  with  little  hope  of 
rendering  him  any  cffcntial  fervice.  I  had 
been  informed  that  his  pump  was  of  lead, 
and  was  therefore  prepared  to  form  a  more 
critical  judgement  of  his  cafe.   I  found  the 
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pains  to  be  almoft  continual  aiid  of  intoler- 
able feverity.  He  obtained  a  little  eafe  from 
lying  down  on  his  belly,  and  forcibly  com- 
prelTing  the  bowels.  In  the  paroxyfms  they 
extended  from  the  ftomach  through  the 
whole  canal ;  in  the  intervals  of  compara- 
tive eafe,  there  was  a  conftant  pain  about 
the  navel,  increafed  a  little  by  preffure. 
The  ftrength  was  greatly  impaired,  the  flefli 
wafted,  the  appetite  deftroyed,  the  fleep  im- 
perfeft  and  difturbed;  the  body  bound, 
though  great  quantities  of  opening  medi- 
cines had  been  unremittingly  given  for  the 
laft  three  or  four  years.  Notwithftanding 
thefe  very  fevere  fymptoms,  there  was  little 
fever,  except  fome  thirft  occafionally ;  the 
pulfc  was  feeble,  but  not  in  the  fmalleft  de- 
gree accelerated. 

He  informed  me,  he  had  ufed  this  wa- 
ter almoft  thirty  years ;  but  fmce  his  ill* 
ncfs  much  more  plentifully  than  ever,  as 
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Gtlier  liquors  incrcafed  his  thirft.  He  had 
fufFered  the  pains  eight  or  ten  years;  from 
a  flight  uneafinefs  they  gradually  increafcd 
to  their  prefent  almoft  intolerable  feverity. 
The  paroxyfms  had  at  firfl:  confiderable  in- 
tervals, though  never  a  complete  ceffation 
of  pain.  He  had  often  been  afflifted  with 
vomitings,  foraetimes  with  diarrhoea,  but 
tifually  with  cofiivenefs.  His  fufferings  had 
been  always  more  aggravated  than  relieved 
by  purging,  farther  than  was  necelTary  to 
obviate  coftivenefs. 

He  has  now  difufed  the  water  nearly 
five  months.  It  has  been  necelTary  to  ufe 
opium  largely :  he  has  borne  it  well  to  the 
extent  of  fix  grains  daily.  The  pains  are  lefs 
fevere  and  he  has  been  enabled  for  a  confi- 
derable time  to  enjoy  comfortable  nights. 
But  the  ftrength  has  become  more  and 
more  depreffed,  fo  that  it  feems  more  doubt- 
ful than  ever,  whether  it  will  be  pofTible  for 


135 

a  conftitution  fo  much  exhaufted  to  over- 
come the  morbid  force,  which  has  now 
been  accumulating  almoft  thirty  years  in 
the  fyftem.  The  fmall  hope  that  remains 
is  founded  on  the  appetite  being  a  little  im- 
proved, within  thefc  few  laft  weeks.  * 

CASE  XIII. 
Mr.  Wm.  C — ,  the  fon  of  the  pcrfon^ 
whofe  cafe  I  have  juft  defcribed,  has  lived 
in  the  fame  houfe  the  greateft  part  of  his 
life.  He  has  never  had  ftrong  health,  and 
has  now  fuffered  pains  of  the  bowels  about 
eight  years.  I  need  not  enter  into  any  de- 
tail, fmce  his  cafe  precifely  refembles  that 
of  his  father,  except  that  it  is  lefs  fevere. 
If  therefore  the  recital  of  the  fymptoms  be 
not  enough  to  prove  the  origin  of  the  fuf- 
ferings  of  the  father,  the  difeafe  of  the  fon 


*  Since  thii  was  written,  this  patient  is  dead.  I  wiibed 
snuch  to  examine  the  body;  but  I  was  not  permitted. 
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puts  it  beyond  difputc.  To  the  pains  of 
the  bowels  are  alfo  joined  a  heat  of  the 
flomach,  occafional  palpitation  *  of  the 
heart,  and  pains  of  the  limbs,  principally 
of  the  fuperior  extremities:  after  the  pains 
the  hands  arc  very  weak. 

This  patient  obferves  that  the  pains 
are  moft  fevcre  when  the  ftomach  is  empty : 
eating  relieves  it  or  removes  it.  This  cir- 
cumftance  (which  is  common  to  thefe  fatur* 
nine  pains  J  is  very  contrary  to  the  courfe 
of  bowel  complaints  from  obftruftion,  re* 
pletion,  and  indigeftion ;  and,  if  joined  with 

*  The  palpitation  of  the  heart  is,  though  not  univerfal, 
the  mod  frequent  fign  of  faturnine  irritation  ©f  any  that 
has  occured  to  me.  It  is  to  be  met  with,  either  without 
the  colic,  or  joined  to  it.  I  have  not  found  it  noticed  in 
any  of  the  Englifh  writers  I  have  confulted.  However,  it 
is  enumerated  among  the  figns  of  the  Rachialgia  Satur- 
nina  by  Sauvaggs,  in  his  defcription  of  this  complaint,  ta- 
ken from  Zeller  and  Ilfeman.    *  Anxii  infignitcr  toto  tem« 

*  poris  decurfu  crant,  quam  anxietatcm  adauxit  horrida 

•  et  infignis  cordis  palpitatioo" 
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the  abfcnce  of  fever,  and  the  difpofition  to 
fpafmodic  and  nervous  fymptoms,  may  af- 
fift  us  in  diftinguifhing  thefe  afFeftions. 

Since  he  has  difufed  this  water,  the 
pains  of  the  inteftines  begin  to  decline,  and 
the  general  health  is  evidently  improved. 
But  as  the  ftomach  is  relieved,  the  pains  of 
the  arms  have  increafed  in  feverity. 

Mrs.  C — ,  the  wife  of  the  elder  Mr. 
C.  has  ufed  the  water,  as  long  as  her  huf- 
band.  She  is  the  younger  of  the  two.  Her 
health  has  been  very  feeble,  but  fhe  has  no 
complaint,  which  can  be  direftly  traced  to 
the  fame  fource. 

CASE  XIV. 
A  married  lady  had  been  affliSed  for 
two  months  with  pains  of  the  ftomach  of 
extreme  feverity.     The  firft  attack  was 
trifling;  it  h^d  been  accompanied  with  a 

T 
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flight  degree  of  jaundice,  which  however 
foon  difappcared.  It  always  came  on  after 
going  to  reft  in  paroxyfms,  which  lafted  the 
greater  part  of  the  night.  During  thefe 
paroxyfms  there  was  much  ficknefs,  and  a 
copious  eruftation  of  a  frothy  liquor.  The 
intervals  between  the  paroxyfm  were  of  un- 
certain duration :  flie  never  fuffcred  them 
but  once  for  two  fucceffive  nights.  In  the 
intervals  flie  appeared  in  perfeft  health; 
without  the  fmalleft  degree  of  fever;  there 
were  neither  thirft  nor  head-ach,  and  the 
urine  was  natural. 

This  lady  had  been  in  the  habit  of 
drinking  water  kept  in  lead,  occafionally  for 
her  whole  life.  She  now  ufed  it  in  the 
worft  form  the  greater  part  of  three  days 
each  week;  namely,  out  of  a  deep  well, 
which,  in  the  parts  of  the  week  flic  was  ab- 
fcnt,  was  little  ufed. 
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I  defired  her  to  difcontinue  it.  For 
a  fortnight  after  it  had  been  no  longer  ufed, 
the  paroxyfms  returned  in  the  fame  man- 
ner as  before,  and  with  equal  feverity.  But 
after  this  time  they  have  not  once  recurred ; 
and  it  is  now  two  months  fince  they  have 
ccafed.  During  this  time  (he  has  had  pains, 
which  have  been  referred  to  the  back,  in 
paroxyfms  alfo,  and  lading  a  few  hours. 
They  have  been  trifling  in  degree,  when 
compared  with  her  former  fufferings. 

The  medicines  ufed  in  this  cafe  were 
of  the  moft  fimple  nature,  A  few  gum  pills 
joined  with  aloes,  and  fmall  quantities  of 
Epfom  fait,  were  all  that  was  given.  Opi- 
ates were  attempted  in  a  moderate  dofe ; 
but  they  failed  to  relieve  the  pain,  and  it 
was  not  thought  advifeabic  to  increafe  tlic 
quantity. 

The  water  has  not  as  yet  been  difcoa^^, 
T  « 
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tinued  three  months.  It  is  evident  that  the 
real  {eat  of  the  pain,  which  is  referred  to 
the  back,  is  the  ftomach.  It  is  principally 
felt  a  little  below  the  left  fcapula,  is  increaf- 
ed  by  a  deep  infpiration,  and  is  relieved  by 
parting  with  flatulence,  and  by  the  ufe  of 
the  pills,  the  aftion  of  which  muft  be  prin- 
cipally upon  the  ftomach. 

This  relation  affords  us  great  encour- 
agement to  hope,  that  the  fevereft  fymp* 
toms  of  faturnine  difeafes  may  not  prove 
very  formidable,  if  rightly  underftood,  and 
properly  treated  on  their  firft  appearance^ 
It  gives  us  reafon  to  apprehend,  that  their 
great  obftinacy  chiefly  proceeds  from  the 
irritation  being  kept  up  by  frefli  quantities 
of  poifon,  after  difeafe  has  been  formed. 

There  is  a  difeafe,  endemial  in  North- 
ern countries,  which  the  Scotch  call  vul- 
garly the  watcT'brafli :  it  is  the  Pyrofis 
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Suecica  of  Sauvages,  or  fimple  Pyr^i  of 
Cullen.  Linnaeus  aCTerts  that  one  half  of 
the  inhabitants,  male  and  female,  of  the 
Lapland  mountains  are  afflifted  with  it.  * 
Englifh  phyficians  meet  with  it  fo  feldom, 
that  we  fcarcely  hear  its  name  mentioned ; 
nor  have  I  ever  obferved  it,  except  it  be  in 
this  and  one  other  cafe,  which  I  believe  to 
be  faturnine.  t  The  defcription  given  of  it 
by  Cullen  fo  perfeclly  refembles  the  cafe 
I  have  juft  related,  and  the  general  courfc 
of  the  pains  excited  by  lead,  that  I  can- 
not but  fufpefl  that  its  origin  muft  be 
fought  for  in  the  aftion  of  this  poifon.  It 
is  defcribed  by  him  as  a  pain  at  the  pit  of 


*  Sauvagcs,  Nofologia  Methodica,  Vol.  2,  p.  84. 

t  In  faying  this,  I  mean  only  when  it  has  been  in  that 
exquifite  degree,  as  to  deferve  to  be  clafled  under  a  pecu- 
liar denomination.  I  think  it  highly  probable,  that  what 
we  familiarly  term  craynp  in  the  Jlomach  is  frequently  the 
fame  difeafc,  excited  by  the  fame  caufc,  or  at  leaft  occa-- 
fioned  by  noxious  matter  received  into  the  ftomach. 
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the  ftomach  with  a  fenfe  of  conftri£lion,  as 
if  the  ftomach  were  drawn  towards  the 
back:  after  fome  time,  it  brings  on  an 
eruflation  of  a  thin  watery  fluid.  It  is 
often  very  fevere,  and  more  ufually  comes 
on  when  the  ftomach  is  empty ;  when  it  has 
once  taken  place,  it  is  ready  to  recur  occa- 
fionally  for  a  long  time  after;  finally,  no 
treatment  has  been  found  ferviceable,  ex- 
cept relieving  the  pain  by  opium.  *  In  all 
thefe  points,  the  analogy  between  this  and 
faturnine  difeafe  is  ftriking  and  obvious. 

That,  in  the  pyrqfis^  the  aftion  of  the 
poifon  is  peculiarly  determined  to  the 
ftomach  is  perhaps  owing  to  the  qualities 
of  the  vehicle,  in  which  it  is  applied.  What 
then  is  this  vehicle?  I  can  conjefture  no 
other  than  the  fpirits  diftilled  from  oats, 
which  is  called  whifky,  in  the  ufe  of  which 


*  Culien's  Firfl  Lines.    Vol.  4.  Art.  Pyrofis, 
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the  inhabitants  of  the  northern  countries 
are  known  greatly  to  indulge.  This  fpirit, 
moft  probably,  is  frequently  diftilled  through 
worms  of  which  lead  is  an  ingredient.  I  ap- 
prehend that  if  thefe  impure  fpirits  are  ufed 
undiluted,  the  ftomach  will  be  affefted  with 
pain,  which  the  inteftines  may  cfcape. 

The  Laplandlers  are  likewife  fubjefl: 
to  colic  pains  of  extreme  feverity.  *  Thefe 
they  afcribe  to  certain  worms,  which  are 
found  in  the  ftagnant  water,  which  they 
are  obliged  to  drink  in  the  fummer  months, 
when  they  quit  the  mountains,  and  inhabit 
the  woody  parts  of  their  country.  This 
difeafe  terminates  in  a  flow  of  faliva.  It  is 
known,  that  lead  occafionally  excites  a  fali- 
vation  like  mercury.  It  is  much  more 
probable,  that  the  colic  is  caufed  by  the 
fpirits  ufed  to  correft  the  water,  than  by 


*  Linnsei  Flora  Lapponica*  p.  69. 
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thefe  worms,  or  any  bad  qualities  of  the 
water  itfelf.  The  Laplanders,  it  is  true, 
diftil  no  fpirits,  their  country  hardly  pro- 
ducing grain  of  any  kind.  But  they  are 
abundantly  fupplied  by  their  neighbours, 
and  fo  much  attached  to  the  ufe  of  ftrong 
liquors,  that  a  bottle  of  brandy  is  the  cufto- 
mary  prcfent,  exaSed  daily  from  the  young 
men  by  the  fathers  of  their  intended  brides. 
The  fpirits,  that  are  ufed  among  this  rude 
people,  cannot  be  fuppofed  to  be  prepared 
with  the  fmalleft  attention  or  nicety. 


CASE  XV. 
In  December,  1802, 1  vifited  Mifs  W~, 
a  maiden  lady  of  middle  age.  She  has 
ufed  a  water  of  this  kind  the  greater  part 
of  her  life,  which  I  found  to  be  much  taint- 
ed. She  had  always  been  a  fufferer  from 
complaints,  which  were  called  nervous. 
Now  had  fhe  been  afHifted  about  fix  weeks 
with  vague  pains  in  different  parts  of  the 


body,  leaving  a  great  forenefs  in  the  affeft* 
ed  parts,  after  they  had  ceafed.  The  fupc* 
rior  extremities  were  principally,  but  not 
exclufively  afFeSed,  and  particularly,  about 
the  infertion  of  the  deltoid  mufcle,  the 
pain  was  fuch,  as  if  the  arms  were  breaking 
afunder.  There  was  likewife  fo  great  a 
weaknefs  of  the  hands  and  arms,  that  fiife 
was  unable  to  raife  a  tea-cup  to  her  mouth. 
She  had  never  fuffered  any  fevere  pains  of 
the  ftomach  or  bowels. 

This  appearance  is  fo  perfeftly  that  of 
faturninc  palfy,  that  it  is  impoITiblc  to  enter- 
tain  a  doubt  of  it  s  true  nature.  But  the 
hiftory,  which  this  lady  gave  me  of  the 
cafe  of  her  father,  is  ftill  more  interefting 
and  inftruftive.  He  had  ufed  water  of  the 
fame  well,  raifed  by  a  leaden  pump  (which 
Was  finally  worn  out  in  the  time  of  the 
daughter,  and  a  new  one  put  down  by  hfef- 
felf,)  for  at  leafl  fixty  years  of  a  life^  that 
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was  extended  to  the  advanced  period  of 
fevcnty  feven  years.  But  though  he  attained 
to  this  great  longevity,  he  had  fuch  a  v/eak- 
nefs  of  the  hands,  that,  like  his  daughter,  he 
was  unable  to  raifc  a  cup  to  his  mouth,  ex- 
cept by  the  aid  of  both ;  nor  was  he  ever,  in 
her  remembrance,  exempt  from  this  infir- 
mity. It  was  attributed  to  an  accident, 
which  had  injured  the  brain.  I  do  not  think 
it  in  the  leaft  necefTary  to  ufe  any  argu- 
ments to  refute  this  opinion,  or  to  eftablifli 
my  own. 

Since  therefore  it  is  certain,  that  fome  of 
thefe  folutions  are  fufficiently  ftrong  to  pro- 
duce the  faturninc  palfy,  we  can  not  be 
furprifcd  at  the  invincible  obftinacy,  with 
which  this  malady  often  refifts  every  effort 
to  remove  it.  Many  hofpitals  arc  fupplied 
with  water  which  paffes  through  lead;  this 
may  be  of  no  great  confequencc  in  the  cure 
of  the  generality  of  difeafes^  which  are  re- 
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ceived  In  them ;  but  it  renders  them  wholly 
unfit  for  patients  labouring  under  this  clafs 
of  diforders, 

CASE  XVII. 
Though  the  following  cafe  is  not  one 
of  a  difeafe  excited  by  water,  it  is  fo  clofely 
connefted  with  this  enquiry,  that  I  think  it 
proper  to  admit  it. 

In  December,  1802, 1  vifited  Mrs.  B — 
the  wife  of  a  farmer,  a  perfon  advanced  in 
life.  She  had  fuifered  pains  of  the  bowels 
about  eight  years.  The  pain  was  of  ex- 
treme feverity,  affefling  the  whole  canal, 
and  attacking  in  paroxyfms.  It  was  reliev- 
ed by  preffure  on  the  abdomen.  During 
the  intervals,  there  was  always  an  uneafi- 
nefs  of  the  bowels.  She  was  better  after 
food,  than  when  the  ftomach  was  empty. 
There  was  no  fever;  the  urine  was  pale,  as 
in  hyfterical  women. 

V  % 
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Thefe  paroxyfms  came  on  with  fuch  a 
violent  tremor,  that  three  people  were  ne- 
ceffary  to  hold  her.  The  attacks  alfo  left 
a  tremor  on  her  for  fome  time:  at  my  fe- 
cond  vifit  I  perceived  a  (haking  of  the  head, 
which  fhe  had  not,  when  I  firft  faw  her. 
She  had  alfo  in  the  beginning  of  the  pa- 
roxyfms an  ejeflion  of  a  watery  fluid  from 
the  ftomach,  as  in  the  difeafe  called  pyrojis. 

This  difeafe  I  have  no  hefitation  in 
pronouncing  to  be  purely  faturnine.  The 
only  way,  in  which  I  can  difcover  the  poi- 
fon  to  be  introduced,  is  by  meat  falted  in  a 
leaden  trough.  I  (hall  prove  in  the  fe^ 
quel,  that  common  fait  diffolves  lead  very 
sibundantly.  Indeed,  I  believe  that  there  is 
a  pretty  general  fufpicion  of  the  noxious 
quaHties  of  thefe  troughs,  on  which  account 
they  are  much  !efs  ufed  than  formerly. 
This  is  one  of  the  cafes,  where  common  ob- 
ferv^tion  has  anticipated  fcientific  enquiries, 


or,  to  fpeak  more  properly,  is  in  contradict 
lion  to  the  deduftions,  which  hav^  beea 
hitherto  formed  from  them, 

CASE  XVIIL 
Towards  the  end  of  the  fame  month,  I 
attended  Mrs.  H— ,  a  widow  woman  in  the 
decline  of  life.  She  had  ufed  one  of  thefe 
pumps  almoft  five  and  twenty  years,  in  the 
water  of  which  minute  portions  of  lead 
were  readily  detefted.  She  had  now  been 
affliSed  about  half  a  year  with  pains  of  the 
bowels  of  great  feverity;  but  with  uneafy 
fenfations  in  thefe  parrs  for  a  long  time  be- 
fore. The  abdomen  was  hard  and  unyield- 
ing to  prelTure,  like  a  board  ;  and  there  wa,sr 
no  eiieftual  inteftinal  evacuation.  The 
urine  was  fcanty;  the  countenance  fallow, 
Notwithftanding  the  extraordinary  tenfion 
of  the  abdomen,  (he  felt  relieved  after  her 
meals.  Befides  the  diforder  in  the  abdomi- 
nal vifcer^,  for  the  laft  twelve  months  (hp 


I  BO 


Iiad  fuffered  very  fevere  pains  in  the  arms, 
cxaQly  fimilar  to  thofe  of  the  other  patients 
already  defcribed. 

It  cannot  be  expefted,  that  my  opinion 
of  the  nature  of  thefe  two  laft  cafes  can  as 
yet  have  been  corroborated  by  the  advanta- 
ges derived  from  a  change  of  habits.  I  am 
perfuaded,  that  thofe  who  poffefs  a  critical 
judgement  in  thefe  matters  will  think  the 
hiflory  of  each  of  them  is  too  plain,  to 
make  any  corroboration  neceflary.  What 
additional  confirmation  it  has  been  poITible 
for  it  /to  receive,  has  been  fully  conferred 
already :  I  mean,  that  the  medicines  ad- 
miniftered  under  the  conviftion  that  the 
difeafes  are  of  faturnine  origin,  have  pro- 
duced as  beneficial  effefts,  as  can  be  ex- 
pelled in  the  prefent  flage  of  the  diforders, 

CASE  XIX. 

V/hilfl  thefe  fheets  were  ready  for  the 
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prefs,  a  lady,  who  three  or  four  yesirs  agd 
quitted  the  neighbourhood  of  Warwick^ 
communicated  to  me  an  event,  fhe  had  her- 
felf  experienced. 

After  her  removal  to  her  new  houf© 
this  lady  never  enjoyed  good  health.  Nor 
was  flie  the  only  fufferer;  feveral  fervants 
of  the  family  found  their  health  impaired. 
But,  in  the  courfe  of  the  laft  year,  fhe  found 
her  indifpofition  wear  away ;  and  the  family 
in  general  became  healthy.    She  was  quite 
at  a  lofs  to  account  both  for  her  illnefs  and 
her  recovery,  till  accidentally  informed  of 
my  opinion  of  the  unwholfomcnefs  of  wa- 
ter, which  had  been  kept  in  contact  with 
lead.    It  appeared,  that  previous  to  her  re- 
covery, pipes  of  this  nature  had  become 
worn  cut,  and  in  confequence  had  been 
removed,  and  others  of  a  different  kind  put 
down  in  their  place.     It  is  probable  that 
they  had  been  uncommonly  noxious,  as 


•  •  • « 

from  the  fituation  of  the  houfe,  the  watfet 
is  railed  through  the  great  height  of  two 
hundred  feet, 

SUCH  is  the  refult  of  my  own  ex- 
perience,  and  of  a  few  authentic  faCis  which 
have  come  within  my  knowledge.  I  think 
it  eftablifhed  by  thsfe  obfervations,  that  the 
folutions  of  lead  by  fpring  water  are  fufR- 
ciently  powerful  to  excite  every  one  of 
thofe  fymptoms,  which  are  allowed,  by  the 
firft  medical  authorities,  to  be  the  genuine 
and  fpecific  offspring  oF  this  poifon.  Thcfe 
are  the  peculiar  and  exceffive  pains  of  the 
ftomach  and  inteflines,  fevere  mufcular 
pains  principally  feated  in  the  fore  arms, 
and  the  paralytic  weaknefs  of  the  limbs^ 
particularly  of  the  hands  and  arms.  Bcfides 
thefe,  fome  other  forms  of  difeafe  have,  I 
hope,  been  fully  and  fatisfa61oriIy  traced  to 
the  fame  exciting  caufe.  Some  of  thefe 
muft  as  yet  be  deemed  anomalous,  as  not 
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being  received  into  the  cftablifhed  claffes  of 
fyftcmatic  writers, 

I  cannot  but  conclude,  that  lead  ought 
never  to  be  brought  into  permanent  contaft 
with  water,  which  is  intended  in  any  form 
to  be  received  into  the  human  body. 

I  might  adduce  very  many  other  in- 
ftances  of  difeafe,  which  I  believe  either  to 
have  entirely  originated,  or  to  have  been 
greatly  aggravated  by  the  fame  caufe.  I 
am  particularly  convinced  that  it  gives  a 
ftrong  difpofition  to  apoplexy.  Many  pa- 
ralytic tremors,  obftinate  conftipations,  per- 
petual vomitings,  tympanies,  tuniors  of  the 
abdomen  in  females,  glandular  fwellings  and 
fchirrofities  have  I  believed  to  have  been  fo 
caufed,  exafperated  or  rendered  fatal.  But 
I  am  unwilling  to  diminifli  the  weight  of 
what  I  apprehend  to  be  evidence,  as  full 
and  as  ftrift,  as  the  nature  of  the  cafe  can 
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admit,  by  wandering  into  the  field  of  con- 
jeftural  fpeculation.  This  evidence,  be  it 
conlidered,  is  colleftcd  from  opportunities 
of  obfervation,  which  are  far  from  exten- 
live ;  and  which  the  fhort  time,  during  which 
I  have  fufpe6ied  the  very  exiftence  of  fuch 
an  evil,  has  rendered  ftill  more  contrafted. 
Thofe,  who  poITefs  greater  advantages  than 
myfelf  in  this  refpeft,  will,  I  doubt  not, 
make  the  proper  ufe  of  them.  I  am  per- 
fuadcd,  that  they  cannot  overthrow  the  dc- 
duftions  I  have  made.  I  wifli  they  may  be 
enabled  fo  to  limit  and  to  modify  them,  as 
to  prove  the  evil,  I  have  attempted  to  ex- 
pofe,  to  be  of  much  fmaller  magnitude,  than 
I  am  inclined  to  efteem  it. 
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IT  remains  that  I  relate  the  experi- 
ments, which  prove  the  folvcnt  power  of 
fpring  water.  To  thefe  I  (hall  fubjoin  what 
other  remarks  I  have  been  enabled  to  make 
on  its  compofition.  The  laft  are  in  a  very 
unfinifhed  ftate.  They  might  perhaps  have 
been  rendered  lefs  imperfeft,  had  I  not 
thought  it  incumbent  on  me  principally  to 
occupy  myfelf  in  examining  a  great  variety 
of  waters,  which  had  been  kept  in  contaft 
with  lead,  from  different  parts  of  the  coun- 
try. The  number  of  them  which,  I  have 
fo  examined,  is  now  upwards  of  eighty. 
The  time  this  inveftigation  has  occupied, 
and  the  trouble  it  has  given  me  is  my  ex- 
cufe  for  prefenting  a  part  of  this  enquiry 
in  a  ftate^  with  which  I  cannot  but  be  dif- 
fatisficd. 
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I.  METHODS  OF  DETECTING 
THE  LEAD, 

ift.    BY   THE   ACTION  OF  SULPHURATED 
HYDROGEN* 

The  fubflance,  which  dcGompofes  the 
greater  part  of  metallic  falts,  and  is  princi- 
pally ufed  to  deteft  metallic  matter,  is  a 
folution  of  fulphurated  hydrogen  gas  *  in 
diftilled  water.  This  folution  added  to  the 
folution  of  any  common  falts  of  lead,  as  the 
acetite,  or  the  nitrate  of  lead,  precipitates 
the  metal.  The  colour  of  the  precipitate  is 
a  brown,  approaching  to  blacknefs.  To 
avoid  circumlocution,  I  call  this  liquor 
the  tejl. 


*  1  ufe  this  term  according  to  the  received  theory. 
But  Dr.  Prieftley  paffed  the  fleam  of  water  over  melted 
fulphur ;  and  by  t!us  procefs  he  obtained  merely  hydrogCH 
gas.  If  this  fubftance  contain  no  other  element  than  ful- 
phur and  hydrogen,  ought  it  not  to  be  formed  by  this  pro- 
cefs? See  Prieftley's  Experiments  and  ObfervatioBs. 
Vol.  1.  p.  203. 
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Lead,  if  diffolved  by  water,  cannot  be 
combined  in  the  manner  of  one  of  thefc 
falts.  If  the  water  contain  fulphuric  acid, 
it  would  precipitate  the  lead  contained 
in  fuch  falts;  accordingly,  a  water  can 
hardly  be  found  in  which  the  fmalleft  por- 
tion of  a  common  fait  of  lead  does  not  im- 
mediately form  a  cloud.  That  the  teft  dc- 
te£is  nothing  in  thefe  waters  is  only  fimilar 
to  the  failure  of  the  fulphuric  acid  to  fepa^ 
rate  the  lead. 

I  put  a  little  muriate  of  lead  into  fome 
common  hard  water.  It  was  decompofed 
as  fall  as  it  diffolved,  nor  did  the  tefl  deteft 
any  thing,  after  they  had  been  kept  in  coi}f 
ta£l  fome  days. 

W^ter  then,  which  is  rather  hard, 
cannot  preferve  its  tranfparency,  if  a  fait 
of  lead  be  added  to  it.  If  the  metal  be  dif-e 
folvcd  at  all,  it  cannot  be  by  the  immedi- 
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ate  aclion  of  an  acid,  and  we  mufl:  fearch 
for  it  by  other  procefles,  than  the  applicati* 
on  of  the  common  re-agents.  I  have  found 
it  in  the  precipitate  made  from  the  waters 
by  the  common  alcalies,  as  the  carbonate  of 
potafli  or  of  foda. 

In  operating  on  thefe  waters,  I  have 
diftinclly  noticed  four  different  appear-' 
ances. 

(A)  The  teft  forms  a  dark  cloud  with 
the  precipitate,  rediflblved  in  nitric  acid. 

(B)  Though  it  forms  no  cloud,  the 
precipitate  itfelf  becomes  darkened  by  the 
teft. 

(C)  The  teft  forms  a  white  cloud,  with 
the  precipitate  treated  as  in  (A),  Thefe 
^wo  laft  appearances  may  be  united. 


159 


(D)  The  teft  neither  forms  a  cloud, 
nor  darkens  the  precipitate. 

(E)  In  the  cafes  (B,  D,)  heat  the 
precipitate,  in  contaft  with  an  alcaline  car^ 
bonate,  to  rednefs,  dilTolve  out  the  carbo- 
nate by  water,  and  treat  the  precipitate  as 
in  (A) ;  then  the  teft  forms  a  dark  cloud 
with  the  folution  of  the  precipitate.  In 
thefe  experiments  it  is  ncceflary  that  the 
acid  ufed  to  rediffolve  the  precipitate  be 
not  in  excefs ;  if  it  fliould  fo  happen,  the 
excefs  muft  be  faturated,  before  the  left  is 
applied.  It  is  better  to  ufe  fo  little,  that 
fome  precipitate  snay  remain  undifTolved. 

(F)  Inftcad  of  the  procefs  (E)  let  the  pre- 
cipitate be  expofcd,  without  addition  to  a  red 
heat,  and  then  treated  as  in  (A) ;  the  teft 
will  in  this  cafe  deteft  the  metallic  matter. 
But  I  have  not  found  this  procefs  conveni- 
ent; fmce  where  I  have  tried  it^  it  has  been 
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Mceffary,  that  the  heat  fhould  be  ftrong  and 
long  continued.  Is  the  lead  in  this  cafe 
difunited  from  the  matter  with  which  it 
was  combined,  by  increafing  its  degree  of 
oxidation?  However  this  be,  the  procefs 
(E),  though  the  moft  complicated,  I  find  td 
be  by  far  the  leaft  troublefome. 

Thefe  proceffes  I  fhall  illuflrate  by  a 
few  examples  of  waters,  feme  of  which  may 
be  readily  procured  by  fcientific  men,  where 
fcience  is  always  the  moft  flourifhing;  I 
mean  in  the  metropolis. 

Water  from  an  empty  koufe — Bridge 
Street,  Stratford-on-Avon.  The  houfe,  from 
which  this  water  was  procured,  has  been 
the  feat  of  fo  much  difeafe,  as  to  be  an  ob- 
jeft  of  common  fufpicion  and  convcrfation. 
I  faturated  the  water  with  fulphate  of  foda, 
and  boiled  it,  in  hopes  of  gaining  a  depofit 
of  fulphate  of  lead;  but  none  was  formed. 


Afterwards,  I  added  to  the  fame  water  large 
quantities  of  an  alcaline  fulphuret;  fome 
if/hiiQ  matter  was  by  this  method  feparated, 
but  I  could  firid  no  traces  of  lead ;  the  white 
matter  was  the  fame  as  is  formed  in  fimilar 
circumttances  in  moft  common  hard  waters; 
At  length,  having  arrived  at  the  knowledge 
of  the  proccfs  (A),  I  treated  in  this  manner 
the  very  fpecimcn,  to  which  the  fulphate 
of  foda  and  alcaline  fulphuret  had  been 
added.  By  this  method,  a  precipitate  of 
dark  matter  was  obtained  in  abundance. 
The  fpecimen  had  been  expofed  fo  long  to 
the  atmofphere,  that  the  fmell  of  the  alca- 
line fulphuret  was  entirely  loft. 

I  believe  the  town  of  Stratford  to  be 
much  afflifted  with  this  peft,  which  may  be 
lb  eafily  got  rid  of.  The  waters  arc  very 
corrofivc,  and  leaden  pumps  not  uncom- 
mon. 
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Nezo  River  Water.  I  have  examined 
three  fpecimens  of  this  water.  The  firft 
was  from  a  ciftern.  Proccfs  (A)  deteSed 
lead.  But  the  teft,  recently  prepared,  did 
the  fame  thing  by  being  added  to  the  water 
without  any  preparation.  Hence  I  con- 
clude that  the  ciftern  was  foul.  The  fc^ 
cond  fpecimen  was  the  firfl;  water  drawn 
from  the  pipe  in  a  morning.  The  procefs 
(A)  gave  the  fame  refuh  in  this.  The  third 
had  been  kept  in  a  pipe  two  days.  Here 
too  the  procefs  (A)  gave  the  fame  rcfult, 
more  ftrikingly.  The  teft  added  to  each 
of  thefc  fpecimens^  without  preparation, 
detefled  nothing. 

There  was  a  confiderable  fediment  in 
the  bottle  which  contained  the  third  fpeci- 
men, I  poured  on  it  fome  diftilled  vinegar;* 


*  1  cannot  procure  diftilled  vinegar,  which  is  notfljght- 
ly  difcoloured  by  fulphurated  hydrogen,  though  I  have  rc- 
diflilled  it  in  glafs  velfels.    1  added  to  a  portion  of  it  ni* 
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but  the  teft  caufed  no  difcolouration.  Pro* 
bably  it  required  the  procefs  (E). 

Thames  Water.  I  have  examined  two 
fpecimens  of  this  water.  The  firft  was  pro- 
cured in  the  lame  way,  as  the  fecond  fpcci- 
men  of  the  New  River  water.  The  procefs 
(E)  (hewed  a  trace  of  metallic  matter,  but 
very  feebly.  The  fecond  had  been  in  a 
pipe  two  days.  The  water  had  depofited 
a  fediment.  It  fliewed  the  appearance  of 
(C),  and  the  teft  by  the  procefs  (E)  caufed 
a  very  ftrong  difcolouration.  The  teft  did 
not  difcolour  the  water, 

I  am  not  certain,  that  the  New  River 
and  Thames  water  are  at  all  retained  in  the 
fliort  collateral  pipes,  which  lead  from  the 
main  trunks.    But  I  underftand  a  few  of 

trate  of  fiiver ;  a  few  fine  flakes  were  perceptible  the  fe-. 
cond  day.  It  feems  likely,  that  muriate  of  iron  is  the  con^ 
taminating  matter. 
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the  leaden  pipes  which  were  formerly  ufed 
to  form  the  main  trunks,  which  convey 
the  New  River  water  through  the  ftreets, 
arc  ftill  left.  If  the  firft  experiment  with 
the  Thames  water  is  not  quite  fatisfadory, 
the  ftriking  difference  of  the  fecond  muft 
remove  every  fcruple. 

Water  from  St.  James's  Palace.  This 
fhewed  the  appearance  of  (C),  and  the  pror 
cefs  (E)  produced  the  ufual  difcolouration. 
The  water  is  brought  in  leaden  pipes  from 
Bayfwater,  on  the  Uxbridge  road.  Though 
it  is  coUefted  in  a  ciftern  at  the  top  of  the 
palace,  the  teft  did  not  tinge  the  water  at  all. 

The  water  which  affeflcd  the  lady, 
whofe  difcafe  is  related  in  Cafe  XIV,  (hewed 
the  fame  appearances  as  this.  ^  All  the 
others,  which  I  have  known  to  be  the  caufc 
of  injury,  had  the  lead  fo  combined,  as  to 
be  detefled  by  the  procefs  (A).« 
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Lea  River  Water,  This  water  is  the 
principal  fupply  of  the  parifh  of  Hackney. 
It  had  been  retained  in  a  pipe  fome  hours. 
It  fiiewcd  the  appearances  of  (D).  By  the 
procefs  (E)  the  folution  of  the  precipitate 
was  flrongly  difcoloured. — There  was  a  de- 
pofit  in  the  bottle,  which  I  feparated,  and  I 
dropped  on  it  a  little  diluted  nitric  acid, 
which  diffolved  it  without  effervcfcence. 
Th^  teft  both  tinged  the  folution,  and 
darkened  the  part  of  the  fediment  which 
remained  undilFolvedo 

(G)  Befides  thefc  varieties,  which  are  com- 
mon, I  have  met  with  two  fpecimens,  which 
betrayed  the  faturnine  impregnation  in  a 
manner  very  ftriking  and  pleafing.  After 
the  addition  of  the  teft,  I  dropped  a  little 
folution  of  carbonate  of  potafli  into  the 
phiaL  The  whole  body  of  the  water  in- 
ftantly  became  ftrongly  tinged  at  the  bot- 
tom of  the  phial,  where  it  continued  tranf- 
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parent.  At  the  top,  where  the  water  had 
become  cloudy,  there  was  no  tinge  percept 
tiblc.  Thefe  waters  came  from  neighbour- 
ing houfes,  where  the  foil  is  calcarious.  I 
thought  this  appearance  had  been  caufed 
by  the  minute  quantity  of  matter,  they  held 
in  folution.  But  I  have  not  been  able  to 
imitate  it  in  others,  which  are  fofter  than 
thefe.  One  was  drank  by  the  perfon,  whofe 
difeafe  is  related  in  Cafe  X. 

Solution  of  common  Salt,  From  cer^. 
tain  appearances,  to  be  defcribed  hereafter, 
I  concluded  that  fait  contains  the  matter^, 
to  the  aftion  of  which  I  attribute  the  foU 
vent  power  of  fpring  wat^r.  I  therefore  put 
fome  (hots  into  a  phial,  containing  a  fo^ 
lution  of  fait  in  diftilled  water,  and  kept 
them  in  contaGi:  fome  days.  The  teft  dif. 
coloured  the  folution  immediately.  This 
appearance  was  what  I  did  not  expeft,  and 
muft  be  caufed  partly  by  the  arfcnic,  which 
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is  an  ingredient  of  (hot.  I  therefore  put 
fome  flips  of  common  glafier's  lead  into 
another  fimilar  folution.  The  tefl;  added 
to  this  liquor  produced  no  difeolouration, 
though  the  lead  was  kept  in  the  folution 
fome  months,  with  the  phial  uncorked.  But 
the  folution,  treated  by  the  proccfs  (A), 
plainly  evinced  that  it  had  taken  up  a  por- 
tion of  the  lead. 

A  folution  of  the  fame  common  fait  in 
difiilled  water  was  fubjefted  to  a  fimilar 
trial.  The  teft  produced  fome  difeoloura- 
tion here;  but  it  was  fo  dilute,  as  to  be 
fcarcely  difcernible. 

Brine  from  a  leaden  faking  troughs 
I  precipitated  the  matter  from  brine,  in 
which  meat  had  been  faked,  by  carbonate 
of  potafli,  and  colleQed  the  pfecipitate  on 
a  filter.  It  was  clear,  from  the  fmell  of  this 
fubftance^  that  it  partly  confifted  of  an  ani- 


anal  matter.  This  matter  I  expofed  to  a 
red  heat,  till  it  ceafed  to  yield  inflammable 
vapour.  It  had  now  a  black  coaly  appear- 
ance,  and  was  treated  by  the  procefs  (A). 
This  was  followed  by  the  cuftomaty  refult 
of  a  copious  dark  precipitate* 

Dr.  Darwin,  and  after  him.  Sir  G.  Ba- 
ker examined  thefe  two  laft  fubftances  with 
alcaline  fulphurets,  without  obtaining  any 
precipitation.  We  fee  how  little  confidence 
can  be  placed  in  fuch  a  method  of  exami- 
nation. It  cannot  be  doubted,  that  many 
animal  and  vegetable  juices  may  form  com- 
binations with  lead  or  its  oxyds,  which  can- 
not be  decompofed  by  preparations  of  ful- 
phur.  Though  therefore  thefe  tefts  do  not 
deteft  any  thing  when  added  to  milk,  cream, 
or  other  matters,  which  it  is  ftill  too  much 
the  cuftom  to  keep  in  veffcls  formed  of  this 
metal,  it  does  not  at  all  prove  that  none  of 
the  metal  has  been  diffolved.    If  there  be 


the  fmallcfl;  particle  of  acid  fofmed,  it  cam 
not  be  doubted  that  the  lead  will  be  dif- 
folved. 

In  the  experiments  I  have  related,  it  i^ 
eflential  that  the  acid  employed  be  pure^ 
I  ufed  none  but  what  I  had  precipitated  by 
iiitrate  of  filver,  and  diftilled  in  glafs  veflelsi 
The  teft  alfo  Oiould  be  recently  prepared. 
The  gas  was  made  by  adding  diluted  ful« 
phuric  acid  to  iron  filings  and  fulphur,  uni* 
ted  by  fufion. 

It  ittuft  be  acknowledged,  that  thefe 
experiments,  though  they  afford  a  very  high 
degree  of  probability  of  the  truth  of  the 
pofition  I  wifh  to  cflablifh,  are  not  wholly 
exempt  from  fources  of  fallacy,  ifl.  Other 
metals  may  form  a  part  of  the  precipitates; 
and  indeed  I  propofc  to  prove  that  all  fpring 
water  is  metallic.  But  the  other  metals  are 
not  taken  up  by  the  diluted  nitric  acid, 
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when  precipitated  by  the  alcaline  carbo- 
nates'^; and  they  cannot  be  (hewn  at  all  in 
fuch  minute  quantities  of  water,  as  I  ufe  in 
the  proceffes  for  detc£ling  lead.  In  the 
firft  procefs  (A)  two  ounces  of  water  I  have 
found  to  be  enough;  and  for  the  other  (E), 
I  have  rarely  ufed  more  than  eight,  except 
the  precipitate  be  very  minute.  2nd.  Iron 
may  be  expeEled  to  be  found  more  plentifully 
in  fome  waters.  But  it  cannot  be  expeftcd 
than  iron  be  found  in  all  fo  plentifully, 
and  there  is  not  one,  which  has  been  in 
contaft  with  lead,  in  which  one  or  other  of 
the  proceffes  does  not  deteft  metallic  mat- 
ter.  Bcfidcs,  the  fame  water  has  been  oe- 
cafionally  examined  both  before  and  after 
the  contaft  with  lead,  with  oppofite  refults, 
and  I  have  ufed  the  procefs  (A)  upon  fc- 
veral  waters,  differently  circumftanced,  with- 
out being  able  to  obferve  any  figns  of  me- 


See  below  the  obfervation  {IV.  D») 
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tallic  matter.  I  mufl:  confefs,  however^ 
that  there  are  fome,  in  which  fuch  figns 
may  be  obfervcd.  I  have  therefore  ufcd 
another  method,  which  is 

2.    BY    PRECIPITATIVG     THE     LEAD  BY 
MURlAXe  OF  SODA. 

As  muriate  of  lead  is  not  wholly  info- 
luble  in  water,  this  cannot  be  applied  as  a 
left  to  fmall  portions  of  fufpr£led  water.  I 
therefore  collefted  the  precipitate  from  a- 
bout  three  gallons  of  water.  It  was  of  that 
nature,  in  which  the  teft  fcarcely  detefts  any 
thing,  without  the  aid  of  the  procefs  (E)* 
I  therefore  heated  it  to  rednefs  with  twice 
its  weight  of  carbonate  of  foda,  diflblved 
out  the  foda,  added  nitric  acid  to  the  rc« 
mainder,  and  faturated  the  fuperfluous  acid. 
A  little  of  this  folution  gave  the  ufual  in- 
dications of  lead  by  the  addition  of  the  teft. 
But  that  I  might  not  be  deceived  by  any 
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other  metal,  I  added  to  it  a  fmall  quantity 
of  muriate  of  foda,  diffolved  in  water.  The 
folution  depofitcd  a  white  matter.  To  cn- 
furc  a  perfe6l  feparation,  I  evaporated  the 
liquor  to  drynefs,  rediffolved  the  faks  in  a 
little  cold  water,  and  filtered  immediately. 
By  this  procefs  a  good  quantity  of  the  white 
matter  was  left  on  the  filter. 

This  white  matter  had  the  properties 
of  muriate  of  lead.  It  diffolved  in  acv^tic 
acid.  I  precipitated  it  from  this  folution, 
and  treated  the  precipitate  as  in  procefs  (E), 
by  which  I  obtained  ^  dark  matter  in  great 
abundance. 

A  fmall  quantity  of  the  white  matter 
efcaped  the  aftion  of  the  acetic  acid.  It 
was,  probably,  fulphate  of  lead.  It  cannot 
be  fuppofed,  that  the  common  fait,  which 
was  ufcd,  was  quite  free  from  the  fulphuric 
acid. 
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In  this  experiment  there  could  be  no 
deception  from  iron  or  any  other  metal.  * 

Water  from  St,  Georges  hofpital,  Wejl^ 
mifi/ler.  Dr.  Heberden  fent  me  the  preci-* 
pitate  of  three  gallons  of  this  water.  It 
comes  from  the  Chelfea  water  works,  the 
pipes  of  which  are  iron,  but  it  is  diftributed 
to  different  parts  of  the  buildiug  through 
leaden  pipes,  in  which  it  muft  be  retained. 
The  precipitate  was  of  a  brown  colour. 
The  procefs  (1.  AJ  yielded  a  dark  cloud 
and  abundantly.  To  a  void  deception  from 
iron,  I  fubjeded  it  to  the  experiments  juft 
related  (2).  By  this  mcdiod  I  obtained  a 
fmall  portion  of  muriate  of  lead,  as  I  pre* 


*  Iron  is  fo  uoiverfally  diffoied,  that  it  may  well  be  ex- 
ped^'ed  that  the  proceffes  I  h^ve  ufed  may  detedl  quantities 
fo  minute,  as  to  elude  the  a£tion  of  re-agents,  merely  from 
the  great  tenuity  of  the  particles,  previous  to  precipitation. 
If  its  quantity  is  large,  it  is  an  additional  proof  of  the  jufl* 
nefs  of  the  principles  laid  down,  and  that  they  may  bs  cx» 
tended  to  other  metals. 
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flime;  for  unluckily  it  was  loft,  and  fd  not 
fubje£lcd  to  a  dccifivc  trial.  The  quantity 
was  much  lefs  than  what  was  obtained  in 
the  procefs  (2),  perhaps  bccaufe  I  negle6led 
to  fubmit  this  precipitate  to  heat  in  contaft 
with  an  alcaline  carbonate, — The  fame  faft 
may  be  proved 

g.     BY    THE     REDUCTION    OF  THE 
METAL. 

This  procefs,  which  is  the  moft  fatif- 
faBory  of  all,  is  alfo  very  eafy,  were  it  not 
for  the  trouble  of  collefling  a  quantity  of 
precipitate,  large  enough  to  operate  upon. 
However,  I  collefted  the  precipitate  from 
about  fifty  gallons  of  water,  which  the  pro- 
cefs (I.  A)  indicated  to  contain  lead  in  fo- 
lution ;  this  I  mixed  with  its  own  weight  of 
an  alcaline  carbonate,  and  expofed  it  to  a 
heat  fufficient  to  melt  the  alcali.  On  break- 
ing the  crucible  I  found  a  little  globule  of 
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lead  reduced  at  the  bottom.  Its  weiglil 
was  about  two  grains;  it  was  nearly  the 
whole,  which  the  water  had  contained,  as 
I  found  by  examining  the  alcali  which  had 
been  fufed. 

We  arc  informed  ^  that  a  mcafure  of 

*  wine,  called  the  mcnfura  Wirtenburgica 

*  major,  which  Reifelius  eftimatcs  at  fixty 
^  four  ounces,  fcarcely  contained  half  a 

*  grain  of  litharge  If  we  call  this  mea« 
fure  half  a  gallon,  which  I  fuppofe  it  near- 
ly is,  and  make  fome  allowance  for  the  in- 
creafe  of  weight,  which  lead  acquires  by  its 
converfion  into  litharge,  we  may  fairly  fup- 
pofe fifty  gallons  of  fuch  adulterated  wine 
to  contain  forty  grains  of  lead.  We  may 
fay  therefore,  upon  a  rough  calculation, 
that  the  wine  took  up  more  than  twenty 


*  Medical  TranfadionSj  vol.  1.  p.  241, 
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times  the  quantity,  which  had  been  diffolv* 
td  in  the  water*. 

11.  ON  THE  TIME  REQUIRED 
FOR  THE  SOLUTION  OF  LEAD. 

It  feems  probable  from  the  experi- 
ment with  the  Lea  River  water,  that  a  fe\^ 
hours  are  enough  to  impregnate  water  with 
a  quantity  of  lead,  that  may  be  rendered 
fenfible  to  the  teft.  To  put  this  queflion 
beyond  a  doubt,  I  kept  a  piece  of  lead  in 
fome  water  from  my  own  pump  near  twen- 
ty four  hours.  The  procefs  (I.  A)  produ- 
ced a  very  evident  difcolouration.  The 
fame  procefs  was  ufed  with  fome  of  this 
water,  with  which  lead  had  not  been  in 
Gontaft,  without  any  effe6l.    I  had  tried  the 


*  When  I  faid,  at  page  53,  that  the  quantity  diflblved 
in  this  inftance  is  little  naore  than  a  tenth  of  that  contain- 
ed in  fophifticated  wine,  the  reader  will  fee  that  I  com- 
mitted an  error  in  the  calculationo 
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fame  v/ater  before,  after  it  had  been  kept 
nfear  twenty  four  hours  in  a  tinned  boiler, 
to  difcover  whether  the  water  had  diffolved 
any  portion  of  the  internal  covering  of  the 
boiler.  I  could  not  difcover  that  it  had. 
However,  this  experiment  ought  to  be  re- 
peated with  water,  that  has  been  kept  in. 
different  vcffels,  and  particularly  when  they 
have  been  recently  tinned. 


THE  following  is  a  lift  of  the  wa* 
ters,  which  I  have  examined.  The  co* 
lumns  A  and  E  indicate  the  procelTes 
neceffary  to  the  deteftion  of  the  lead  in 
each. 


London  and  Hackney,  — 
*  Cambridge,   —    —  — 


A  E 

2  3 

6 


5 

lO 


*  The  four  firft  of-thcfe  fpecimens  were  from  St,  John's 
College  Kitchen,  Hobfon's  conduit,  Emanuel  pump  and 

Z 


lis 


A 

E 

''^Oxtord,  — . 

3 

7 

lO 

Huntingdon,    —    —  — 

5 

6 

11 

Worcelter,    —    —  — 

2 

2 

+  Birmingham,  — 

2 

2 

Coventry,    —     —  — 

1 

1 

Derby,    —    —  — *  _ 

1 

1 

Shipfton,     ^     —  — 

1 

1 

Banbury,  — ^    —    —  — 

1 

Tettenhall,  Staffordlhire, 

1 

3 

4 

Chapel  Afh,  Do.    —  — 

1 

1 

New  Hall,  near  Birmingham, 

3 

1 

Wolverhampton,    —  — 

3 

3 

Stratford-on-Avon,  —  — 

4 

1 

5 

Warwick,     —     —  — 

lO 

2 

12 

Mr.  Tott*s.  The  fix  others  from  Addenbrooke's  hofpi- 
tal,  a  common  pump  near  St  Mary's  church,  Trinity  con- 
duitj  Mr.  Thackeray's,  Mr.  Afprey's  and  Mr.  Morton's. 

*  I  had  two  others,  on  which  the  procefs  (A)  had  no 
eflfe£k.  An  accident  prevented  further  Examination.  I 
fhould  have  particularized  each  fpecimen,  but  my  friend 
sidgle^led  giving  me  this  information. 

t  One  of  th^fc  fupplies  the  Crefcent. 


an 

I 


A 

E 

r* 

Barford,  Warwickihire, 

. "  ' 

1 

Kenii worth.  Do.  — 

1 

Welllboum,  Do.  — - 

3 

3  , 

Snitterfield,  Do.  — 

1 

1 

Alveiton,  Do.  — 

1 

1 

Berklwell,  Do.  — ^ 

•< 
1 

1  ^ 

Grove  Park,  Do.  — 

1 

1 

Budbrooke,  Do.  — 

1 

1 

Hampton  Lucy,  Do. 

•f 

1 

Pillerton,  Do.  — 

■ 

2 

2 

Stourbridge,    —  — 

1 

1 

Hampfhire,  — ■  ™ 

1 

1 

Leicefter,  —    —  — 

1 

1 

2 

40 
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JII.  ON  THE  WHITE  MATTER, 
FOUND  ON  THE  SURFACE 
OF  LEAD. 

Had  the  mode,  in  which  this  matter  is 
formed,  been  well  oblerved,  it  would  hardly 

Z  2 
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have  been  made  a  queflion,  whether  th^ 
water  diilolves  the  lead  or  not.  For  this 
mat  er  is  not  a  mere  corrofion  or  oxydati- 
on  of  the  furface  of  the  lead;  but  it  is 
a  depofit  from  the  water,  which  fettles 
upon  the  metal.  As  the  lead  therefore 
wears  out,  and  is  to  be  found  in  the  com- 
pofition  of  this  matter,  it  muft  have  been 
diflblved,  and  afterwards  precipitated  from 
the  water. 

[ A)  T  immerfed  pieces  of  lead  in  two 
different  fpecimens  of  common  pump  wa* 
ter;  the  water  was  kept  in  tranfparent  glafs 
decanters,  and  its  furface  was  feveral  inches 
above  the  lead;  finally,  the  atmofphere  was 
not  wholly  excluded,  that  the  circumftances 
of  the  experiment  might  more  nearly  re- 
ferable thofe  of  open  fprings.  The  appear- 
ances in  both  fpecimens  v/erc  nearly  the 
fame,  except  that  in  one  the  furface  of  the 
l^ad  was,  butflightly  tarnifhed;  on  the  other 
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a  dark  calciform  matter  was  depofitcd* 
But  in  each,  after  ten  or  twelve  days,  a  cry- 
ftalline  matter  began  to  be  depofited  on  the 
glafs  at  the  furface  of  the  water,  and  this 
gradually  increafcd  fo  much,  that  the  glafs 
at  this  part  had  at  length  an  incruftation  of 
this  matter  all  round;  the  water  itfeif  be- 
came covered  with  a  pellicle,  which  fell  td 
the  bottom,  and  was  repeatedly  renewed  by 
the  reparation  of  frefli  matter.  The  lead 
contracted  white  fpots,  and  where  it  was  ia 
contaft  with  the  glafs,  the  dt  canter  became 
ftained  by  the  oxydation  of  the  lead.  This 
(lain  fpread  upon  the  glafs,  the  place  of 
eontafl;  being  the  central  point. 

(B)  Into  the  firft  of  thefe  waters  I 
dropped  a  folution  of  fulphuret  of  lime, 
which  caufed  no  precipitation;  but  I  de- 
teftf  d  lead  in  the  precipitate,  which,  by 
confidering  the  way  in  which  it  had  been 
dep;„»fited  from  the  water,  was  a  convincing 


"ftoot  that  the  water  muft  have  held  the 
lead  ill  Iblution;  and  indeed  it  was  the  on* 
ly  one,  which  for  a  long  time  I  poflefled. 

The  other  I  examined  with  more  ac^ 
raracy.  (C)  I  impregnated  a  portion  of  it 
with  fulphurated  hydrogen  gas.  The  wat 
ter  was  not  difcoloured,  but  a  few  fine  par^ 
tides  which  had  been  hardly  vifible,  became 
jdark  and  fubfided  to  the  bottom.  (D)  I 
paflcd  another  portion  through  double  fikerj^. 
log  paper,  ^nd  then  treated  it  as  the  fort 
tner  portion,  without  caufing  the  fmallell 
difeolouration. 

The  experiments  of  Sir  G.  Baker  were 
then  perfeflly  correct;  and  doubtlefs  if,  as 
is  aflerted  in  Mr.  Henry's  Epitome,  this  teft 
fenfibly  difcolours  water,  that  has  been  dif^ 
tilled  through  a  leaden  worm,  the  appears 
ance  muft  be  caufed  by  minute  portions  of 
an  oxyd  of  lead,  which  are  abraded  and  float 
the  fluid^  as  in  the  experiment  (Cj. 


(E)  Still  the  water  in  which  the  lead 
had  been  kept  may  be  ftiown  to  contain  tli© 
metal  abundantly.  i.  I  added  carbonate 
of  potafh  to  the  portion  (D),  and  the  pre- 
cipitate which  fell  become  difcoloured.  2v- 
I  collefted  fome  precipitate  from  a  frefe 
portion,  which  had  been  properly  fihered* 
To  dete6l  the  lead  I  found  it  neceffary,  m 
this  inftance,  to  ufe  the  procefs  (L  E).  The 
dark  matter,  which  was  obtained  by  this 
method,  was  fo  copious,  that  a  large  pro* 
portion  of  the  whole  precipitate  feemed  to 
be  lead.  The  greatell  part  of  the  contents?' 
of  the  water  had  been  feparated  by  the- 
contaft  of  the  lead,  aided  perhaps  by  the 
2i6lion  of  the  atmofphere.  (F)  Some  o£ 
the  matter,  which  had  feparated  fpon- 
laneoufly,  was  now  diffolved  in  nitric  acid^" 
It  was  fo  much  loaded  with  meta!,  as  to 
communicate  a  fweet  tafte  to  the  folution/ 
and  polFeffed  every  property,  which  characf* 
terizes  the  falts  of  lead. 
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(G)  But  fiich  is  the  great  variety  of 
the  properties  of  fpring  water,  that  even 
thefe  appearances  (F)  are  riot  conftant.  I 
procured  fome  of  the  matter  collefted  at 
the  bottom  of  a  ciftern,  in  which  pump  wa- 
ter had  ftagnatcd.  i.  I  diffolved  it  in  ni- 
tric acid;  the  folution  was  made  with  a 
great  efFervcfcence ;  it  had  a  green  colour^ 
and  a  vegetable  fmell:  the  tcft  added  to 
this  folution  produced  no  difcolouration. 
2.  I  precipitated  the  folution,  and  colIe£led 
the  precipitate:  it  had  a  cryftalline  ftruc- 
ture,  with  fome  brilliancy.  I  rediffolved  it 
in  nitric  acid;  the  folution  had  lofl  its 
green  colour,  and  had  the  tafte  of  nitrate  of 
lime.  I  again  applied  the  teft;  but  with 
no  better  fuccefs,  fince  it  gave  no  indica- 
tion of  metallic  matter.  3.  I  now  ufed 
the  procefs  (I.  E),  and  with  the  ufual 
confequences  of  obtaining  a  dark  preci* 
pitate« 
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iV.  ON  THE  METALS  CON- 
TAINED  IN  SPRING  WATER, 

It  remains,  that  I  offer Tome  conjeQureS 
on  the  fubftances,  which  communicate  to 
fpring  water  the  power  of  dilTolving  lead. 
I  believe  it  to  be  a  compound  fait,  the  bafis 
of  which  is  manganefe,  iron,  and,  perhaps,  a 
little  nickel.  The  acid,  to  which  they  are 
united,  I  prefume  to  be  the  muriatic,  in  a 
high  degree  of  oxygenation. 

Some  years  ago  I  deteSed  a  fait  of 
this  nature  in  the  medicinal  fpririgs  at  Lea- 
mington Priors,  near  Warwick*;  and  at 
the  time  fuppofed  it  peculiar  to  the  water  of 
thefe  fprings:  but,  by  inftituting  analogous 
experiments  on  other  waters,  I  find  that  a 
fait  with  fimilar  properties  is  widely  dif- 


*  See  my  analy£s  of  two  mineral  fpriogs  at  Learnings 
ton  Priors,  jin  the  Mancheller  Memoirs.    Vol.  5. 
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fafed  through  all  common  fpring  water; 
and  I  believe,  that  if  it  is  found  in  minera! 
waters,  this  is  chiefly  owing  to  their  receiv- 
ing into  their  compofition  the  common 
fpring  water  of  the  country. 

(A)  Put  into  any  common  fpring  wa- 
ter a  folution  of  the  tartarites  of  foda  or 
potafli ;  in  no  great  length  of  time,  a  preci- 
pitate will  be  formed,  which  has  a  cryftal- 
line  ftrufture,  and  is  beautifully  brilliant,  if 
viewed  by  candle  light,  or  in  the  funfhine. 

Almoft  every  fpring  water,  and  all  the 
mineral  waters  I  have  examined,  fhow  this 
appearance.  The  celebrated  waters  of 
Bath,  and  Harrowgate  do  it  abundantly. 
A  folution  of  common  fait  in  diftilled 
water  has  like  wife  the  fame  effefl,  pro* 
bably  becaufe  this  fubftance  has  been  dif- 
folved  and  mixed  with  common  fpring  wa- 
ter.   Rain  water  has  no  fuch  effeft,  and  a 
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few  land  fprings,  which  feem  to  be  little 
more  than  rain  water,  filtered  through  a  bed 
of  fand,  or  of  a  foil,  from  which  it  can  ex- 
tra£l  nothing,  alfo  fail  to  produce  it.  The 
pure  water  of  Malvern  v/ells  has  not  this 
property ;  and  there  is  a  very  pure  water  at 
Rock  Mill,  within  a  mile  of  Warwick^ 
which  is  likewife  without  it. 

(B)  Boil  fome  of  the  water  to  get  rid 
of  the  carbonic  acid,  and  add  to  it  a  porti- 
on of  lime  water;  laftly  expofe  it  to  the  air 
to  precipitate  the  lime:  now  the  tartaritcs 
fail  to  produce  any  cryftaliine  precipitate. 
The  metallic  matter  of  the  water  is  fepara- 
ted  by  the  lime,  and  may  be  found  in  the 
precipitate  formed  by  it,  but  in  too  fmall 
quantities  to  determine  its  nature. 

(C)  The  alcali,  v/hich  had  been  fufed 
in  theprocefs  for  redueing.the  metal,  (1.  3.) 
where  the  heat  had  been  greateft,  by  the 

A  a  2 


183 


fide  of  the  crucible,  was  of  a  green  coloor-, 
and  of  a  reddifli  brown  towards  the  internal 
parts.  When  the  alcali  was  entirely  dif- 
folved,  there  remained  a  yellow  powder, 
iaroluble  in  nitric  acid  even  by  long  digef* 
tion.  There  was  alfo  a  white  flakey  mat- 
ter mixed  with  it,  in  confiderable  abun- 
dance, which  was  likewife  infoluble  in  ni- 
tric acid,  of  the  nature  of  which  I  am  ftill 
greatly  in  doubt, 

(D)  If  a  confiderable  quantity  of  the 
precipitate  from  common  water,  by  an  al- 
caline  carbonate,  be  dilFolved  in  diluted  ni- 
tric acid,  a  fmall  quantity  of  a  peculiar 
matter  remains  undifTolved.  It  is  of  a 
bluifh  colour,  and  as  it  may  be  obferved  to 
be  of  the  fame  colour  in  different  waters, 
and  to  be  in  proportion  to  the  quantity  of 
precipitate  ufed,  it  is  evident,  that  this  is 
not  an  accidental  impurity,  but  an  eflential 
mgredient  of  the  water.     Where  minute 
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quantities  are  ufed,  this  matter  would  paFs 
wholly  unnoticed. 

This  procefs  prefents  a  ready  me- 
thod of  coUefting  the  metallic  part  of 
fpring  water.  I  therefore  boiled  about  for- 
ty gallons  of  water  with  two  or  three  pounds 
of  carbonate  of  potafh;  collefied  the  preci- 
pitate; boiled  it  with  diluted  nitric  acid,^ 
which  I  had  added  in  excefs,  and  colleflcd 
on  a  filter  the  part  which  had  remained  un- 
diffolved.  It  was  not  now  blue;  its  colour 
was  changed,  perhaps  by  the  heat;  it  had 
exaftly  the  appearance  of  the  powder  left 
in  the  procefs  (B),  but  unmixed  with  the 
flakey  matter.  Its  weight  was  twelve  grains. 

(E)  To  render  it  foluble  in  acids,  I 
mixed  it  with  twice  its  weight  of  dry  car* 
bonate  of  foda,  and  a  little  charcoal  pow- 
der; put  it  in  a  crucible,  covered  it  over 
with  4ecrepitated  muriate  of  foda^  and  e^- 
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pofed  it  to  a  ftrong  heat.  The  whole  was 
melted,  and  the  flux  had  received  a  deep 
green  tinge, 

(F)  1.  It  now  diflblved  readily  in  ni- 
tric acid;  the  folution  was  at  firft  green, 
but  become  yellow  by  contatl  with  the  at- 
mofphere.  2.  I  added  an  alcaline  carbo* 
Bate  and  boiled  it;  by  this  I  obtained  the 
metallic  matter  feparate.  As  I  expefted 
both  from  my  experiments  with  the  Lea«. 
mington  waters,  and  from  the  obfervation 
(C)s  that  it  contained  manganefe,  I  ufed  for 
its  difcovery  the  procefs  pointed  out  by 
Vanquelin  as  unexceptionable,  namely  folu^ 
lion  by  carbonic  acid.  3.  I  digefted  it  in 
a  folution  of  this  acid,  and  alfo  with  a  fu*. 
perfaturated  carbonate  of  potalh.  By  thefe 
means,  I  extracted  an  a(h  coloured  powden 
I  expo  fed  it  to  a  red  heat;  but  it  did  not 
i>ecome  black,  as  I  expefled.  Unluckily,  the 
greater  part  of  it  was  loft  in  operating  on  it: 
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what  femamed  I  again  fufed  in  donta£l 
with  carbonate  of  potafli.  By  this  treat-* 
ment  it  communicated  a  beautiful  greeniQi 
blue  tinge  to  the  potafli,  furroundcd  by  an 
edge  of  a  violet  colour.  It  cannot  be 
doubted  then,  that  manganefe  enters  into 
this  powder,  though  mixed  with  fome  other 
metal.  I  think  iron  ftill  forms  a  confider- 
able  part  of  it,  notwithftanding  the  method, 
by  which  it  had  been  obtained.  After  fepa- 
rating  it  from  the  potafli,  it  gave  no  tinge  to 
a  globule  of  borax,  except  by  a  long  con* 
tinned  heat  in  a  platina  fpoon;  when  the 
flux  became  of  a  faint  yellow.  The  colour 
was  heightened  by  nitre,  but  I  could  not 
diftinftly  obferve  the  peculiar  tinge  impart- 
ed by  manganefc.  Thefe  trials  were  of 
courfe  made  by  the  blow-pipe, 

(G)  Iron  may  be  now  eafily  extraft- 
ed.  Rcdiflx)lvc  the  part,  which  refifled  the 
fuper-carbonatcd  poialb^  in  nitric  acid^  and- 


ligain  precipitate  with  carbonate  of  ammo>* 
uia.  A  white  powder  falls,  which  becomes 
yellow  by  contaft  with  the  atmofphere,  and 
is  a  pure  oxyd  of  Irorii 

(H)  After  the  feparation  of  the  iron, 
I  added  to  the  folution  (G)  fome  of  tht 
teft.  The  folution  became  tUrbid,  and  of  a 
colour  approaching  to  olive-green.  This 
appearance  I  prefume  to  indicate  nickel, 
but  the  quantity  of  matter  feparatcd  was 
too  fmall  to  be  fabmitted  to  further  trials.  * 


V.  ON  THE  MATTER  WHICH 
COMMUNICATES  TO  WATER 
ITS  SOLVENT  POWER. 

The  acid,  which  keeps  thefc  metallic 
fubftances  in  folution,  I  prefume  to  be  the 


*  I  was  induced  to  make  this  trial  from  reading  Mr, 
Howard's  intercfting  aiialyfis  of  tlie  ftoncs,  which  have 
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muriatic,  and  I  apprehend  the  falts  to  be  in 
fo  high  a  degree  of  oxygenation,  as  to  com- 
municate to  the  water  itfelf  fome  of  the 
charafters  of  acidity.  This  afllimption  is 
in  a  meafure  conjeftural,  and  not  very  ca- 
pable of  ftrift  proof.  I  have  evaporated 
fome  of  thefe  waters  and  find  them  to 
abound  in  a  deliquefccnt  fah,  the  tafte  of 
which  indicates  it,  not  to  be  the  common 
muriate  of  lime  or  magnefia.  In  my  ana* 
lyfis  of  the  mineral  waters  of  Leamington, 
I  have  fliown  how  much  thefe  oxygenated 
falts  rcfift  the  aftion  of  fulphurated  hydro- 
gen, and  nitrate  of  filver*,  and  how  they 


oeen  attefted  to  have  fallen  on  the  earth,  publiflicd  in  the 
Philofophical  Tranfa6iions  for  ISOO.  I  have  long  beh'ev- 
cd  rain  water  to  contain  both  iron  and  fulphur;  if  it  alfo 
contain  nickel  and  filica,  it  will  be  proved  (what  is  evident 
to  rcafon  without  any  proof,)  that  thefe  fubftances  have 
been  elevated  from  the  furface  of  the  earth,  previous  to 
their  precipitation  from  the  atmofphere. 

*  This  fa£t  has  been  fince  confirmed  and  extended  hy 
Mr.  Chenevi^,  in  his  experiments  on  muriatic  acid,  pub- 
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communicate  to  thofe  fprings  the  power 
of  corroding  and  diflblving  metallic  fub- 
fiances. 

To  inveftigate  more  minutely  the  ac- 
tion of  fuch  falts  upon  lead,  I  made  the 
following  trial. 

(A)  I  formed  an  oxymuriate  of  man- 
ganefc,  in  the  manner  I  have  there  defcrib- 
ed,  and  diffufed  it  through  diftilled  water. 
The  quantity  of  the  metal  was  fo  fmall, 
that  the  folution  of  the  tartarite  of  foda  re- 
quired two  days  to  feparate  the  manganefe; 


lifhed  in  the  Philofophical  Tranfa^ions  for  1 802.  My 
experiments  on  the  generation  of  the  muriatic  acid  have 
been  repeated,  and  confirmed  by  Dr.  Woodhoufe,  profef- 
for  of  chemiftry  in  the  univerfity  of  Pennfylvania.  But  I 
have  not  at  all  fuppofed,  as  this  gentleman  apprehends, 
that  fulphurated  hydrogen  is  the  bafe  of  the  muriatic  acid- 
On  the  contrary,  I  believe  muriatic  acid  to  be  a  modifica- 
tion ot  water,  nor  do  I  regard  the  recent  experiments  of 
Benhollet  as  inconfiflent  with  this  hypothefis. 
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tlien  a  minute  cryftalline  matter  was  ob« 
ferved  adhering  to  the  glafs.  In  this  water 
I  kept  a  piece  of  lead  feveral  months.  The 
lead  acquired  a  flight  yellow  tarnifh,  like  that 
made  by  one  of  the  waters,  on  which  the  fame 
trial  was  made  (III.  A);  it  became  Ipotied 
with  a  white  oxyd  at  different  parts;  and 
where  the  metal  was  in  conta6l,  a  white 
matter  was  depofited  on  the  ^  lafs,  fpread- 
ing  from  the  lead  as  a  central  point.  Some 
white  (hining  flakes  alfo  feparated  and  col- 
leSed  at  the  bottom  of  the  glafs,  which 
were  readily  fhown  to  be  oxyd  of  lead:  in 
fine,  the  appearances  were  exaflly  fimilar  to 
thofe,  which  had  been  obferved  in  the  hard 
waters,  except  that  there  was  no  cryftalline 
matter  depofited  at  the  edge^  nor  any  pel- 
licle formed  on  the  furface. 

The  water  itfelf  was  fubmitted  to  the 
fame  trials,  as  the  natural  hard  water.  The 
teft  did  not  difcolour  it :  but  the  precipitate^ 
B  b  2 
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made  by  carbonate  of  potafh,  became  dif- 
coloured,  and  iu  folution  in  nitric  acid  alfo 
became  tinged.  However,  the  quantity  of 
precipitate  was  fo  minute,  that  it  required 
two  days  to  colle£l  enough  for  exami- 
nation. 

VL  THE  SILICA  OF  SPRING 
WATER. 

,  Befides  the  metallic  matters,  which  are 
feparated  from  fpring  water  by  the  procefs 
(IV.  D),  there  is  alfo  an  earth,  conftituting 
a  portion  of  the  precipitate,  which  remains 
undilfolved  by  the  nitric  acid.  When  the 
metallic  part  had  been  diffolved,  there  re- 
mained a  white  matter,  which  was  cafily 
diffolved  by  treating  it  with  potafh  in  a 
filver  crucible.  This  part  was  therefore 
filica. 

I  fhall  not  attempt  to  indicate  the  prcM 
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portion,  of  thefe  different  fubftances.  The 
whole  had,  by  the  fufion  (IV.  E),  adhered 
fo  clofely  to  the  crucible,  that  it  could  not 
be  perfeftly  feparated,  and  fome  part  of 
the  crucible  was  alfo  detached  by  the  at- 
tempt. But,  of  the  twelve  grains  of  matter, 
three  or  four  may  have  been  lilica:  of  the 
metallic  part,  the  afh-coloured  powder,  fepa- 
rated by  the  carbonic  acid  (IV.  F.  3),  was 
the  moft  in  quantity,  the  pure  oxyd  of  iron 
'(IV.  G)  held  the  fecond  place;  the quanti-. 
ty  of  nickel  (IV.  H)  was  very  minute, 

ALL  thefe  experiments  evince  how 
greatly  they  are  miftaken,  who  believe 
fpring  water  to  be  no  other,  than  folutions 
of  earthy  falts,  more  or  lefs  diluted.  Befides 
the  fubftances  I  have  ftiown  it  to  contain, 
there  muft  be  at  leaft  one  other,  which  ftill 
requires  to  be  feparated.  As  many  of  thefe 
waters  indicate  no  metallic  impregnation^ 
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till  they  have  been  treated  with  alcali,  ac* 
cx)rding  to  the  procefs  fl.  E),  it  is  evident, 
that  there  is  fome  fubilance,  which  unites 
with  the  metal,  and  either  prevents  its  union 
v/ith  acids,  or  its  reparation  from  them  by 
fulphurated  hydrogen.  What  this  is  I  have 
not  as  yet  learned.  Is  it  a  vegetable  fub-^ 
ftance  extrafied  from  decayed  plants,  or  a 
fixed  acid?  Without  excluding  the  firft 
fuppofitiort,  I  cannot  but  fufpeft  the  fecond, 
and  am  even  much  inclined  to  think  it  to 
be  boracic  acid.  If  we  examine  the  preci- 
pitate from  fpring  water,  made  by  alcaline 
carbonates,  it  may  be  frequently  perceived 
to  have  a  cryftalline  ftrufiure;  and  in  feve- 
ral  waters,  particularly  in  thofe,  which  have 
been  kept  fome  time  before  examination, 
perfefl  cryftals  are  depofited,  of  a  rhom^ 
boidal  form- 
Whatever  the  matter  be,  which  caufes 
thefe  appearances,  it  certainly  enters  into 


combination  with  more  than  one  of  the 
principles  of  the  water.    Befides  combining 

with  the  metals  which  are  accidentally  dif- 
folvcd;  it  feems  to  be  a  part  of  the  infolu- 
ble  refidnum  (IV.  D);  and  I  have  reafons 
to  believe,  that  it  even  combines  with  the 
muriate  of  lead,  feparated  by  the  procefs 
(I.  2).  The  flakey  fubflance  which  refills 
the  nitric  acid  (IV.  C),  may  be  the  fame  mat- 
ter, united  by  heat  with  the  earths  contain* 
ed  in  the  water;  and  it  may  be  prefuraed 
that  the  waters,  that  caufed  the  remarkable 
appearance,  noted  at  (I.  F),  were  without 
it.  Till  the  nature  of  this  fubftance  is  af<. 
certained,  we  cannot  hope  to  make  a  per- 
fefl:  imitation  of  fpring  water,  and  confirm 
our  reafonings  on  its  compofition  by  fyn- 
thetic  experiments* 
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APPENDIX. 


I  HAVE  faid  at  p.  153  of  the  fore- 
going  ftieets,  that  the  folution  of  lead  in 
fpring  water  gives  a  ftrong  difpofition  to 
apoplexy.  The  difeafc  of  the  arm,  which  is 
mentioned  in  Cafe  IV,  was  a  fymptom, 
which  threatened  more  to  be  a  prccurfor 
of  apoplexy,  than  the  proper  appearance 
of  faturnine  palfy.  Since  writing  the  cafes 
related  above,  I  have  received  the  follow- 
ing, which  much  confirms  the  opinion  I 
have  advanced.  I  have  had  no  further 
communication  with  the  ingenious  writer, 
than  informing  him  generally  of  the  objeft 
of  my  refearches. 
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CASE  xx; 

About  two  years  ago,  Mn  W~ 
was  afflifted  with  a  violent  head-ach, 
throbbing  of  the  Temples,  and  general 
numbnefs  of  the  right  fide.  He  was  fent 
to  Cheltenhara,  and  returned  home  com- 
pletely well,  in  two  months.  Laft  fpring 
his  complaints  returned,  and  I  was  con- 
fulted.  I  fent  him  to  Buxton,  where  he 
remained  two  months,  and  in  that  time  had 
recovered  from  all  his  complaints.  Before 
thefe  feizures,  he  had  been  remarkably 
ftout,  and  healthy,  and  aftive.  He  is 
about  fifty  years  old. 

Three  weeks  ago,  I  was  defired  to  fee 
him  again.  He  had  then  been  afflifted 
with  violent  pains  of  the  Bowels  for  a  fort- 
night before,  lofs  of  appetite  and  ftrength, 
brackilh  taftein  the  mouth,  and  colli  venefs. 
All  thefe  c6mplaints  had  been  relieved  by 
opening  the  Bowels  and  by  Opium,  but  as 
they  frequently  recurred,  at  laft  the  very 
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intelligent  Surgeon,  who  attended  him, 
began  to  fufpecl,  thiat  Lead  might  be  the 
c^iufe  of  diforder. 

On  enquiring  he  found,  that  all  the 
water  ufed  in  Mr.  W — 's  family  was  con- 
veyed by  leaden  pipes  from  a  running 
ftream,  the  diflance  of  half  a  mile,  and 
that  it  was  pumped  for  immediate  ufe 
through  a  leaden  Cylinder.  The  Refer- 
voir  was  Wooden. 

Some  of  this  water  I  have  fent  you — 
Mr.  W —  is  now  better,  but  is  affefled 
with  a  good  deal  of  pain,  extending  from 
the  wrifl:  to  the  elbow  of  the  left  arm.  I 
know  no  particulars  of  the  cafe  of  Dr. 
¥/ithering,  which  I  mentioned  to  you,  ex- 
cept that  Salivation  was  fuppofed  to  be 
produced  by  Lead. 

I  remain  truly  yours, 
JOHN  JOHNSTONE. 

Birmingham,  Jan.  27th,  1803. 
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1  have  examined  this  water  and  think 
from  the  appearance  it  gave  with  the  teft, 
(after  the  ufual  preparation)  that  it  is  the 
very  worft  I  have  met  with.  It  was  that^ 
which  came  from  Stourbridge. 

I  have  heard  that  there  is,  in  fome  me- 
dical work  or  memoirs,  a  cafe  of  a  lady  of 
Colefhill,  who  fulfered  from  the  water  of  a 
leaden  pump.  It  was  to  an  enquiry  on  this 
fubjeft  that  my  friend  alludes,  in  the  con- 
cluding paragraph  of  his  letter. 

I  take  this  opportunity  of  making  the 
following 

Additional  ohfervation  to  Cafe  XVIII. 

I  have  examined  the  ftate  of  the  abdo- 
men of  this  patient.  On  the  right  fide  there 
has  been  formed  a  mafs,  which  has  the  ap- 
pearance of  a  fchirrous  tumor.    It  began 
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upwarids  of  three  years  ago,  above  the  ilium ^ 
and  has  been  gradually  increafing.  The  left 
fide  is  of  the  natural  foftnefs.  But  the  acute 
pains  of  the  abdomen  are  not  in,  nor  fpread 
from  the  tumor;  the  left  fide,  where  there 
is  no  fenfible  difeafe,  is  as  much  affefted  as 
the  other.  The  Pulfe  is  Toft,  weak  and  of 
the  natural  frequency. 

The  ilomach  pains  of  the  lady,  defcrlb- 
ed  in  Cafe  XIV^  have  quite  left  her,  and  the 
other,  whofe  fituation  is  related  in  CafeXV^ 
informs  me,  that  fhe  has  perfeftly  recover- 
cd.  Of  the  prefent  condition  of  the  others, 
I  have  received  no  freOi  information* 

Feb.  26,  1803. 
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